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BROM NATED ANI ONI C STYRENI C POLYMERS AND THETR
PREPARATI ON TECHNI CAL FI ELD [0001] This invention
WO edoanemses 0 processes for the preparati on of bPONVUREDE2321
ani oni c styrenic polyners having reduced contents of
br onobenzenes, and to the novel brom nated anionic
styrenic polyners that can be produced by such
processes. BACKGROUND [ 0002] Conmonly-owned U.S. Pat.
hbs 5, 677 390 5, 686 538 5 767 203, 5,852,131,
2 {HC 8 ERSAND/EHEIR PREPARATION
6 232 393 6 232 408 6 235 831 6 235, 844, 6, 326, 439,
and 6,521, 714 descri be what is believed to be the best
known prior process TECHNICAL FBELPr oduci ng
[000?:[) ofﬂlpﬁltlggtl&{]l)éfa%&ltg Pﬁ%@%s%? for t % Eaétl(.t}{ &Pﬂr&%ﬁrﬁt@ed amonlc styrenic

rene havin est pertle ?£ 4
polwgslﬁ@\haausq KpdRseg fbreawb E?Z;‘FP%SmaE ﬁ%lﬂ}? Vel prprpppigd anionic
styreﬁﬂi’;rt&ﬁhm@nhattcbﬁebé eraducedbpauchatrecessesyr eni c poI ymer "

and "brom nated pol ystyrene" as used anywhere herein

i ncluding the clains refe Q om nated pol ymer

produced by brom nati oﬁA(é élﬁﬁgg@q sting styrenic
[ooopl y@Bfmﬁcﬂﬂjﬂ-o&&e@dﬂ Ps Pyt. avies. G1678,390p 61686613800, 75(7y208n 6,852,131,
5 85%‘1@26‘% 9 Séﬁé dé"??% 9% Ne&y 2?(7 Y3, SR @, mrmere,m%m 6,235,844,

i igui’s roman o r.or  pol yrnrtgr cﬂ%r}rggce 11y

6,326 Pgomt Prati/of descikn yiha Fsz ieyrd 6? %5 QWn PrIOr process
techivslogy iat pedstiyg émominmabserenic pblgnpropert aebraphingted polystyrene
havih%{}{eq; Hl%%rﬂgf)?erﬂés QPAr%S{B%ﬁoﬁs\{? kﬁ%h%r&ﬁiﬂﬂ&:d styrenic polymer. In

nsi ferent om hrom nat ed re

this gorigRikt g qugg pg@pgnatﬁéégzg&?m? ﬂni'g u%‘i“ﬁ Qb% {Yﬁtﬁgpgiarstylene as

usedamiyevliege &tigireirictuding yine chilby réfieomo laahrlommnzaéd aolynércproduced by
! i RepbIgRe

bron?thﬁcﬁm)fCa r{:H'Q reggtﬁgg b%y%ﬁyggg%gﬁﬁh Sgg?fg:gzg&é ofrAﬁo dp 1?11‘*3, of stlyrene

and atieAst 9Rq Qe SFRERR TP RO o ‘ng?%eé orpolymer

prodsitdds thiyt Uhgmindﬂgzaﬁohooﬁ potyomirizetian orfs onBaramses dfromireited styrenic
mon3hRAL fle 1%8@&1% IoF Yhé”‘]?att&l gl\fg;n%}s bLE PBELALY tRically beln%conmderably

encount e di ng, speC| S COI’]t al ni ng

diffegpntrqsp BFﬁIW@aﬁflé’ﬁéy SHaciq Wga %‘H’E)l%etrl Sare nore
[0003hdedi padheitghamniihase anoni@istyranic §Ob'meﬁs by dwoménagitony anionic
styré?lgclt ig)lafyn{érp gbrohﬂ)b%ﬁ‘fen@ ﬁﬁ)u‘i’mep QM BAbE Cfﬁnﬁéd %@'g‘?@ét& than desired

rene usi ng um hal.i sts In
it AT B ASPRREC LB IR R GPBSER, f beftitated by
2to6 bﬁmuﬁs atoant Biecausg oPtheR graterd olatibiby atelea'amdsera§emtumsg; encountered
in Hﬁ)lﬂ%ﬁ %; esa&ngﬁhﬁfcra nedy ber%lea{tgms ragsrﬁﬁcﬂﬁéﬁménts are more

benzene, . T, 2, 4- tr| br omobenzene ;
undesigbly, ap et%lp%?o FORBILHZ ene: CTHIEERS, 8oL 1°8 @ﬁela%s TRalpg case o
broraingti oot pndeioe pdmtylaalne usiop siudened heliddxatal kithinavigich thedalide atoms

are bidnlih@k %hloﬁlné Q)r > the rsH@cﬁé@Ebrﬁimin%@% %Qapbﬁ‘ﬁnﬂn@ atdiBs as ring

process results vage of aro
substtwée%| %;nélFtS&fﬁgﬂeﬂ %—:’rlh E\h\ﬁﬁ a.? Sr Hasp?]cttlrvg o Cg 4- c'*hgxgomobenzene 1,2,4-
tribiontabgtiteae] 4nidds2.#i5-tehrebipoloperrene h Theseareddtde spaddtisthiayn a sfrong odor

and Qfé)égn@ﬁe?édqg%e sRirf 11 RAL YRAntE DAL, thelenAdd &1 @Bse species in the

ploorggg umsﬁ.}]?ff Iggangte UCI n o% g?oélgt?cr gl%!gs %Eo%? Itlllé E:)lemel cI'i'lam This in turn

introduces irregularities in the polymer chain and/or addition of bromine atoms to the polymer

chain. Such addition results in reducing the thermal stability of the brominated styrenic
polymer. Thus, it would be highly advantageous if a way could be found for reducing the
formation of bromobenzene impurities, especially the more volatile dibromo, tribromo and/or
tetrabromo species, during the actual preparation of brominated anionic styrenic polymers
rather than relying upon purification steps during product workup or purification.
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polymer. Thus, it would be highly advantageous if a
way could be found for reducing the formation
wotronskenzene i npurities, especially the norBCT/US2006/062321
vol atile dibrono, tribrono and/or tetrabrono species,
during the actual preparation of brom nated anionic
styrenic polymers rather than relying upon
purification steps during product workup or
purification, BRIEF SUMVARY OF THE | NVENTI ON [ 0004]
This i nvent i SRIFESUYEMARY QE SHEINYINEIOMi ch can
[0002] gniThisCiaréhtion” gduiies tPheccanmidhhslogy whicte caroki@hificantly reduce the

amoﬁlgtgfa?%&%%ﬁaﬂ@ r'i)?cﬁﬁwcfn%hefs Vg}&ﬁﬁ@ﬁx Hflgg&pﬁ}o%%na&aoa{ﬁa&m styrenic

yrenic po nee or. specl a
polymﬁéw@mwwt}t e §?¥é€?%1fﬂ REOAYGEt MORERAY SB%@@&HF"I@%‘“OD procedures.
The HdiRictied iCthe @fmduntst dfeuenbronichenteres dhtherfinizied prediess ddoes not rely

upo& [Jlge I)f e%ﬁ?%oﬁ%%d&cé %cﬂ??ﬁuﬂgét{p!’n c{&lXcéé%?& S g%fve such reductions.

ecl a rocedure
Insteagh pRpEnYORH HUR fniub Agying ﬁ%@%fes combeReTbm Y%GPR .prduct will
contaifidlotlr ¥inBantp od Gethtile endairabie His@dbar@nyLt.ef, e moadihah 600 ppm

v ldhaSANL AL OB BluwglRtLe undest rable

[0005), ereiariaqrlaks & accwéﬁnﬁﬁ m1m¥wye%wnl therg 1s prRysisy a process of
prepbiihg blﬁahtﬂa&’ldll afibiyic styfemic qoigancCRawmhg A refhc:d wiatilti t@bmobenzene

contEx'i‘teWuéh Igg&glcgﬁel 1.lgﬁfspr ocess of preparing brom nated
oni c tyrenlc pol'ymer having a reduced volatile

A) br 6%‘5&??2’@%@ e B A TR AP P GEBPEN BT RIS oA(1) a brominating
Congeiitl (prefényiblyeecinig), (i) @lv@ninemdialida caahet mowpiehent Balide atoms

co e g F B 5 .
e ﬂn% nﬁp& léﬂ()l I% r??%gﬁ Eﬁf 1pﬁarﬁ&ﬁ9%ty£é t?%cﬁ&%@{: %1%fﬁ16ab1y anionic
h a|1)i0ép@t>5?re¢§§lam P BmiEheF avHpet PRlecalar S st ig e range of about
(1 120D0 anat@mt 80,00 (peefeabpwinytieiran gpofbenaiOp tanbaouti 10,000 and more

oSN LT I 0P Bt iion s

( prnéfae F%FV ‘Onfqrﬁb arféﬁ@t@rbfm’é‘b%twb%@ $d é@é‘l’:ﬁonfetSO@G fed (1)
andndipiduapy ef eflaidt yhred sépaeate ssrde oo{2)abauteasO deparate feeds, one

abquéd giggrg c1hl crcl)n{al?r?s Iflcp HHIQ fthaz?L t%&%l gft 1?\?\%9 nﬁl (H{)r Xla& Bn&her feed of

2o r‘r‘dBﬁlé FRaiar herthigd eﬁ@ (RHi aﬁlafm lydléfsdua%ly Peitomipasion with no

S e pasdra tiearf c&ﬁd>$he® bf (I )iipanditiii), e@&breﬂ:)\yl@omeﬁ)&faaﬁm feads, containing
one

(1ol PR RRLAL PRap O BBh b AR RuBln S htess whereby
t héromimation ot faippic(skyrgric polymerectirerthe ndmpomhmas’. beingproportioned

i n sﬁ%apﬁE 'aﬁ{bum &ﬁlﬂﬁmﬁﬁf@aﬁh@@@m@@@d Rtahzﬁfou@f) S(Ihrzle percent or less
III ere orma reaction m

e
coﬁ% 5?%}1% Oaﬂpl Iaﬁ]laﬂ a@ﬂggteoiy %ﬂﬂlaﬂﬁ.%‘{%n?ﬁrﬁﬁmg an e anionic styrenic
r egolymoer béing ded ad aisbubhatl®eCroad begsnathd metppic styrenic polymer

br Q@eﬂ%&'t&ﬂl @IS h&RIRRkLwal M%\gzgd Eﬁ‘f%hé’ B@ﬁtm?tﬁﬁ ldgéran‘gé ®f about 60 to
ARG Ra et mErrel autheseage SO b TRt oaer 2
B) o r deestgvatmg thel catall yehint and washing Waydxmmrde 1grﬁ% aadentatyistresidues from

nongmer éﬁ%bﬂaﬁuéﬂy thBen@R Qi tfonShikkgBics Pol yner bei ng
fed, and such that the dried brom nated ani onic
styrenic polynmer referred to in C) hereinafter wll

ha a bpaotivmeofobatention mittoee thahigreveskitad foim 6@ reaction zone;
and

@) recovering brominated anionic styrenic polymer product from the reaction mixture and
drying such product whereby the dried brominated anionic styrenic polymer has a

2
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about 7 1 wt% (and preferably in the range of about 67

to about 69 wt%; B) deactivating the catalyst in, and
worwhiongeawaybr om de i ons and cat al yst resi dueBCT/D82004/)62321

substantially the entire reaction m xture or 2)

portions of the reaction m xture that have exited from

the reaction zone; and C) recovering brom nated

ani on| c styrenic polymer pr oductfrom t he reactl on

m ture and dr such uct erehy the dr
PR e A DERPE 01 RS e (RFbLy in the range of
Coralfoeultt 67 to dtumt bawg%)caﬁldabmlatﬂﬁ Gromobdiahe dodieutt Which is no more

(p rtﬁzfneﬁtﬁ)t&lt lSOO pin&AANGRd E‘Cf@lk%lgw is 64% 9wwt Mess.
) EPE oD SRR (o

ronD enzene content nor.e

PrePiibly o et ERET VR ya%&ﬂﬁP@ﬁéP%maW%mMmm an agqueous
quemmlgamnd(tmt/vw) or | ess. Preferably in B), the
t t 1

[00063 @f% cdn%mquﬁcfééd‘é%?@x amfv y@egﬁ) Ml? &Sg%éﬁgﬁxpl%m a feeding

mxture in an agueous quenchin
devig fudi FSamineeLEPrape. Ay g e 2ty of }n;to a (ffeacslolaﬁaxme in a reactor,
such( tnifipd chboenexaitphe uchfedingativitg daviite: s pohtioasofahe reaction zone.
Whérf”n? thQEe ofPfh! t@sbt? e, %lhcﬁ‘ ngﬁuﬁeflﬁﬁghy thtc%na ué%tc%n@m‘rent feeds, better

reacti on m_ X reactor, such _uni
TeMBRETER TG aecél&ﬁVﬁa HEVTEB i dhT YHIfiEd SORBR RErPagred Wit from
suclr feading aleviconed ciffeethe nain hodpskthofredchios ntiyfuee imsthe beactor within no

morE AHUHoENS sEQFES 2 ﬁref"e?ml 0 Qe thcé‘” Eggg{]oglgg After unification in

etter erature C I S_achi eve
the GHAGE. T WHET (Bl i §are A B b LSre v PR fPaliha rapidly
pulst@ echqugredefeed detierdermpereturd drmtmohamd preeyr @hetidremix@ae tihiformity are

achlgbégw&shﬁn(t B&t ﬁl@ ﬁﬁfff%ﬁ chtEHt's Br 0 SR (8 ki ?IQ)IMH tfeegmo device and
t han about secon

onds eferably no nore
enteg feghiifpgy eﬁtﬁ? B TS (e aca KT B RO ek dhag gaeut 5 seconds
and pfeferhbly nomere éien beast sependsfaftsuchificeticuinr tbatdefieeds i s
[OO(W] r ?ﬁQ:'ag o sQéH tﬁ@f&lf&g Bfav c%ﬁuétﬁngA) Qﬁ)tvte%E)?%gﬂaﬁg al, ‘6'1"1)6 and (iii) are

ontrol and ﬁier reacti on mxture uni

in afaléﬁ%tévgc?ew TS oA of (i REBHCERY Gii-4% kPR separate from
at legstusedt(® apdi(ti), fpﬂ‘ﬂmabl}dhoﬁlémfh mgo)jend @60, and tenbtdeadt eo separate

feedlgng,lf@) hegun@fuihe reaction mxture in the reactor
|ﬂgrln no noré than aggut 5 seconds and preferably no
D) o R eF R ER Fra GsBi S it "SIHER TR EHDF SACIORS s & stirred tank
reactie\ar egubfl@dG7loopttymanadier, sed/nr t herefore that in
2) congighirRd D) maRAME §Q%ﬁﬁ§@n§l 1’:: eia‘t(l& h)) mdéH8 gha(nl i Ee)cfonds) before

in_at ]east two separate sfreams an
diregthe ﬁﬁlte’aP%ftﬁ? zelor P?lmlfe f"sﬁi?etﬁf‘mslé%jéfr%\ft B FraORMIGHE in such a
reactwe of (i) and (ii), preferably fromboth of (i) and

[0008]! Ina fsh%?érkedtrﬁgdeaéf olpgﬁﬁtm ttH@al?cﬁiQ?ﬂ'@ée%s fs%%d%gxt { agclo%ed reaction

maj n

| re ente
Sysé@a‘%}ﬁrgw ?H lﬁirr%g‘%’rpl ‘T’i‘é‘fer EPBICt dEFPL4E the §Fta1°?1¥% Jrixgg until the
catalystistdenctoratel, praferablly iman hqeput ypendhéactystem. atgbaose EBr coproduct

is s@iBleYRithé ﬁgloﬁgn'ﬂ&f Sotl iR Mised, SRE SIS {RBGuR r1§ft}ﬁfsackih¥ec{]ﬁ’irough the
conds). before %b%ect |y enteri

closF 5 15 A5 OIS 1 OB By SBY 5 Helt aliph cituent thereby

redugingtthe eis¢opitywd thegotyeaatosolution. During bromination, the closed bromination
system remains under autogenous pressure which is typically up to about 60 psig. This
preferred mode of operation provides several tangible advantages. In the first place, the
typical need for a scrubbing system for recovery of HBr coproduct from the exit gas stream
from the bromination reactor is eliminated. Instead of providing and using such a scrubbing
system, the bromine values of the HBr coproduct can all be recovered in a single operation
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[0008] In a preferred node of operation, the above
process is carried out in a closed reaction system
wok@remaes he hydrogen brom de coproduct is kepPCi/nS100€062321
reaction mxture until the catalyst is deactivated,
preferably in an aqueous quenchi ng system Because HBr
coproduct is soluble in the hal ogenated sol vent used,
the HBr coproduct is thus carried through the closed
reaction zone while in solution, and in fact serves as
fromg Fhea@RAteRtH Pi| 2HPAMRIYS GUSBPRIRY SYEEMCPIRS fHedsAcEyy#g he catalyst.
Moredvel e papilresst GosObditibiang syt BE the@@bt3dih vadved ke maintenance

of a %er%ﬁﬂfgg&%h”%% 'e?ﬂ}lﬁé{té& © Fi} E&Hﬁ&? Shé! Q%%Bm%&f’@l% r}é’é@ﬁn mixture in

whidita EiftragreRIted (1reRRRer 4t FOPEFGUP deSmSE rercsion sxig bR &/hich HBr
has 1@y a¢tha@els .Sukh a kddnctibh & vipdoargofftiRehd yfpictainitpeeopdratingawith less

solv?rﬁ(ro&J leeiblgu &yo%ga%&e%t?&%%\éﬁ [TX) C%Llalf'@’ &q R ng %Emfc s&%mc polymer

Feam B oI NALTOn Feantor 1
Wlthéhi’ﬁ‘ifﬁ%ieé@loﬁsr?é‘t’f‘éléd of providing and using such a

[0009T r Uhbé i@t &y Skegiictichf i i veati v thees aefalidhprob@ed new brominated
an1oﬁ%ps|;t§}? &)fo?ﬁﬂerﬂ%)lrn&%lt{oﬁgg%ﬁﬁg ﬂrdrﬂm@ c%h{égl;sqn the Jha.nﬁe of about 60 to

ab°‘§)7§ Ve %%fﬁr b indberanes af 1hoyt @?} @ Wéﬁ% %g ),mp@@b@}zene contents
whidHee fapicre@dhas a5¢uti00 pAmS e/H/whjdndgprafitsdbdy3 @Ehrh beles shidadditional

desﬂal%}/egérgggﬁgpox{ Jfl%.r%?rﬁhgp @%ﬁmﬂ% aFnefilal Q@ o UBIIFLBE 15 or less

scosity of the reaction
and/at % thermal stabilitcin tha S20RE Thermak Stebidity Tgstrﬁdah)@étjl%%Ppm or less of

gpconpared to a simlar reaction systemin which HBr has

en_repoved.. Such, a reduction_in vi SCOSIt of fers.the
WO]??EpEPFG PYSATG Ot 3?%&17%@1%@130@1&@“5%%% egfionpl pg Stil further
apparsit fodm shaabeingt ddsyriptiqghend appemdd| daimsei ght of an
ani oni c styr enl c poI ymer wiwth the sanme | evel of

Tovent | on. ¢ stk BRI U R RER SN GS o
[001d7i orfiig. Bty aexahempmt yhwntioeilrpesictibonrg dnainjergiobrsysemefor feeding
reac ‘ﬁ'&t ?&(/é ¢ Qn& Qﬁa aNgR Pleadt ?&P{)on(éQn [ @Qeﬁ% Jf]tﬂfsoi/ﬁven%on

er ab e range o

o3 éﬁ%hee%%%ﬂ% digerEnobp &y ﬁ%rr‘?é?nfiﬂ%ﬁpge?o‘iﬂﬁ‘ltml%@‘ff process
in a@prda(nmmm)m&ndv@ﬁeﬁer ably 300 ppmor less, and
[OOﬁgdl tF a.'J> 1sdgs cfléllﬂlaﬁ @Egspﬁfagizﬁﬁ 18f CSH@E&I‘E}%G:{ 'cglgtlhﬁﬁyus process in

ec:| erm col 6r val ue ut 1
a0°9f€§§eé(ﬁ8¥ %Pfeéelf‘f‘r‘b?rﬁ%"l’ digenipf thisyny§ptioRe 320 0C Ther nal
Stability Test of about 125 ppm or Iess of HBr. [0010]

The aﬁm@ﬁ BEIT%III]??% rther ap par e n tIN‘%NTﬂ)N

i nvention w rom-t

[00 ]élﬂsuéi;snléseﬁlélgw ﬁ]iellgﬁelglxm; %H@éame}s emBI_-\lprEplobenzene whether
in tHEESHIRl 42 i QNireF; réfitks tDRAYVbINGSTd B0ihatbd grondaticshydrocarbons formed as

one ?ﬁ%@%&g&cﬂc&‘@h gmgles%?ﬁxie%%lﬁﬂaﬂgn %ch&s} ﬁ&ﬁf‘ Iq‘ﬂe §¥1§£eﬁ£f}ing may

reactants vent
confayes GrMYBHEbSHUERE ofes Ehanc et e TP AR AP, For example it i
like[yOBAAT afragionR stweaicyohenatfommdd mvwnblagr anpaf framsystidyistyrene is

subjfeﬁeéd ) %g&‘fliﬂaﬁgn q Qg@ %{&QQSU St Peragtc Sotne b e %H@%Q&e%'t Bopl oduct

I s_I.nvention. . IS a SC
formrd b lprgplq{)sﬂ%ﬁglﬁ hayng Hl’f&Wll ARY/GE BT prYReiayl supstituents on the ring.

Thus "bromobenzene” or "bromobenzenes” as used anywhere herein including the claims in
connection with impurity formation or impurity content is not to be taken literally -- instead
these terms are used to represent the brominated aromatic impurities that form during the
bromination of the anionic styrenic polymer selected for use in the process. The term "volatile
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accordance with a preferred enbodi nent of this
i nvention. FURTHER DETAI LED DESCRI PTI ON OF THE
WO DMESTA3EN [ 0014] As used anywhere herei n i ncl Bdi/n§200é1@62321
clainms, the term "bronobenzene", whether in the
singular or plural, refers to one or nore brom nated
aromatic hydrocarbons forned as one or nore coproducts
or inmpurities in the brom nation reaction itself. The
benzene ring may contain one or nore substjtuents
brorpphrazeRnaheher Hrthersingulsr enpluel clegnics brapoksagsps epecies having in
the fafigd dikiedoyt Brbaiind dtoms davtpateachéd/toalie Berizehy/ g of e BBsnobenzene,

whi% Vmgéa%e {brbelolBéﬁzteﬂgg & %é&%]oaﬁéﬁﬁgﬂfodﬁaé&i?h%ﬁfc%glystyrene

romna roce
are G%’?R?ﬁﬁ% ehows e Mg oF dthiemor ebrmEoInFIOT frrBr o BRsTianEBically 1.4-
dlbrbﬁmbérg;eﬁe,tmu telBEbnasbelr e ald/by 1,2 st sdttabti@néisenaend he

[OOIrﬂ n %ﬁmﬁgﬁi as 1?468 Eﬁg\%ﬁég%%feu? Lngi%r%‘rﬁég eid&l etﬁe t ugﬁgmc styrenic

erein i I 'n connec
polmqrharrqmemﬁp%ﬁtyrﬁw e B pRynRETonly wseA bE Hose ef ‘Piétnat wskill in the
art toedendtee RespedtBieh, |ay sty Raicepslyinte $€ pbBYBerR! Badks 8¢l Use of an anionic

pol}{gl‘fé%{z?iﬁ&?&ntgz{ggr p&c%rgt rl%i‘ S:garrﬂ;{lg %ﬁhl%n{ Mﬂr 'ﬂﬂl? séts {3%11 1&%&)’1‘? to those

of ogcgp%ts@él indhe ag, thﬁsettﬁgani%ggtggg;mq%gt tg)élp ymer itself is anlomc
[001'6]0!1atthd @hbeadiniezatszEnkis invdneibh &rhetdin hl’(’tBasSdi Rgidtian spstem is used, the

ternd ! ot s%h T ?agﬁgl? %}%ﬁ ng' r @éﬁ%?e%rﬁzrg&%oﬁ g‘fs%rﬁ ?gecq% @%Ilpﬁgln g or conduits

rang]aﬁ1 romne atons direct
carrpiEgF R eI %nﬁ%’@nﬁr%biéﬁ&@ﬁémgvﬁ%ﬁ gaﬁw else le@sa@d out of the
brorafrationphetigesar dndrinetandhean op fieciaeilyiy dbicivatiah ecne, is closed from

its sgﬂ %Qﬂmﬁg@ %¥E&¥ Mz gyst%l/i N &e%m cql tﬂfit %ﬂgo&rHﬁp&ﬁm&ﬁuct does not

escapg Frognihpyy sterady i reshee ﬁ%‘@ﬁ% o tiawzﬂ ﬁomthﬁl@wemrze?‘?écﬂon zone into
the eqtaly grdedcBadob zbed faleavebenzenustable@ikb] Sim larly as

used anywhexe herein |nclud|ng the clainms, the terns

"ani oni c styrenlc pol ynmer" and "ani oni c pol ystyrene"
Brogygatiog Fracespdagimologysed by those of ordinary skill in
[0017’]6 arte ﬁr@ceﬁlﬁd’%@ﬁ €his reepeet candleytondudtd aetiictpel sgmibateh process,
or aQQ'ch?tﬁﬁ{fo%Q‘ﬁrJE@gs Rho %‘?heofeaf'?;??sa&'tﬁé‘# Es%l MLEri zation ‘

I'um al kyl .
1) Thipencgsently {RepinE HORrR HEACERB SRS araumawwélpaa pgeph (preferably
t hevramine)} (9 :@urhi@is halldden@italpean wiiah thd@aldd yoBis are bromine or

it S%Ilctude m%‘tﬂ) Qm& (11{)%?&@16 Ltpletnn:e[])cﬁgplgggﬂ}%}a%l}o L.mt:)gl'cspolystylene)

i nve emils

th ehat"tf}grﬁ Bﬁié\ée@ the snee oh 2Rgrd £aRY tordiout 48080 fresieratinin the range
sy sifeitowh2 @9, toeate@yptl Of0M0, Phdoinoge pfefe:r@bﬂgi'ljntthe ming:)dfl’agout 3000 to

th eab%ﬁ?ﬂﬁ)%‘? 04 th%‘%&%‘i? B? Qtséluglbl? 6} ﬁgﬁg prgférr%l? s & §51'iﬁ18£) in a solvent;

gases,

2) orF@ngﬂ"dlq ® %?ﬁépco‘ﬂﬁ (il gad &%w in ydeay é‘aetsmagﬁfieé??d Streams and
zonghereis nolsosteftefl soeam issfoated Gomdilingse of (i), gHiprhd (ifihexcept where

SYSh€ RS aféelﬁhﬁ&? ¢ U%Lhéﬁlhﬁee@iﬂ% ‘i)g&*o% ﬁgEﬁSP&r A no more than 5

does not escap fromt ste er 1S cause
to SleF%ﬂﬁémfierﬁﬁembéy BPIRPE iﬂb% SP@%%S. Rshordravipals fagding probe,
catiajeyst o @actle\natlicarerpn@rdfamblyedicacdly\entaring) shi trabl Body of the

f orlgﬁct%rnqupﬂé LI 2 I%PP@%@&H Eﬁg Em%lgg%r f[a%gljro Q (IH‘ Qnd (iii) as separate

processes o vention c
batiesdssr coBIbinipE (0 pod (Brassssingp feggd which it f%l@sa%mtely from (iii);

3) Pr o6@sSiniAbendrehfigord Laldtt@sof 10 TE oP 166 EHe ety about 5°C or less,

more preferably in the range of about -2°C to about 3°C, to provide a reaction

mixture containing a liquid phase;
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1) concurrently feeding into a reaction zone, (i) a
brom nating agent (preferably bromne), (ii) alum num
whadoraesdeat al yst in which the halide atons ar eP@r/O8I0€062321

or chlorine or both, and (iii) anionic styrenic
pol ynmer (preferably anionic polystyrene) having a GPC
M in the range of about 2000 to about 30,000
(preferably in the range of about 2000 to about
10, 000, .and m)re referably in the range of about 3000

4t o PEIRSGHOTIBYEE FEPPIIAR (SN e Rt uBH ofsplgmyRpm halide as it
( pnsbangfﬂd}amfstha regekiot intiRjure At sbomio D\Bemble pe)cenonelest basgd on the
t h‘?ncfl@teﬁ')&ﬂlt Qf m()hamei(ﬁﬂlt),s n%rhé:g %ol#ﬁ@lzﬁs 1{ f‘é’%elnc fed into

separ ate_feed streans an ereln n stream”
i s HOARPFPEEI | three of (i), (ii), and (iii)

5) exeeqiortidrang tIteI'IEeecﬁ eenipoatras unnfairaain @n@unts of dbfvinfinating agent and
f eeclq:logl 2%9 er glb Alin We 1%9% zcﬂl% s'g%a?t th@ﬁﬂﬁla?/ashed and dried

secon no nore t 2 seconds ore

| emrﬁﬁlafeﬁémf@éﬂ%wn&r Bjgmer ﬁfoée%ﬁonaﬁd ROB3ing im e range of about

entéertb Ryoftpriel &b abbyontine eaidl prefendtdy im@y rbige afeibbub@tlio about 69
x’%@@o@ﬁ@ﬁ%ﬁé)n m xture in a | arger reactor, and

era eéding (i) ]ﬁ and (iii) as separate
6 f eéisgctbvraﬂesafhﬁ %ﬁ%@*tﬁyylca aby.qﬂlfncé%n (ag {thFTHITF ERAGHGH PuKture in a
i s bhetl segeas qteeit;orn‘dr(m) gartibng of3he reactidramintig afteeremoval from the

[ e3¢idiap zsmuﬂr?oaéroga 0o Bferh 5 v f &8l hOMYs solution
& SoBBBHETAE TSV HEh Croé'é?t‘?f bR Rireind dried brominated

C onh&inie stgleald pcq;mlndr phasepd) than apoutt §00mppmy (v iet) esd preferably is

c:orglpgg{]yemog3 mgt&q&st he amount of al um num hal i de
|n nto the reaction mxture at about

as It |

7 o. Qr‘ﬁfﬂag &P {m%r ¢ dUeIWAtion BnatHessioleartidhsuHemofo that the
noropeducnHBs rematriseinathieorhdiat yixniec updl theeratagstiis degctivated,
be' Qfefa%gr Bﬁi&n&lﬂﬁg BRAChdRIN Al R ahd 195&@953 RYrBLcoproduct

nponents to_ maintal n anounts of br ofi nat | ng

agéﬂlanﬁ%eoélh%ﬂ?c@”%%ﬁ@ﬁ% polymer fed in the reaction
[00183 néfesd (itihate. , thessolutivenl orwhshedf tha dnidnicestyrbiio pbhm@gshould contain
enof it & mra scohﬁmrygp%ﬁu&%agv & ﬂém@ Qr : GARLANQS 1

e ran bout out om ne, and
[000] ot athey SRR PaHGECTOR it SAED dbBUETAS SiRReH that the
brorhinatibmegaction deastoulhbe ngluche by apatayiap in hyepised brgymbyption reaction
s st&ﬂe&? ki 4} gthé q)iBI' h;% FJ&I?L ?erﬁglﬂgtxlvﬁﬂ 'Io{% Xk tﬁ)nI Hm?tupiaklﬁjaughout the

process eration or OI‘ I ONs e reacti]on
brormfsetla? et 5 5 Rsen favst, the fcrro"ﬂ% PIREtGaS aemoaﬁs the heopipagion reaction rate
appeostd brupUastps diths drapemtdn oy condirtainatatueqhsric pressure.

[0020HEGR h{lﬂalsd%dﬁht Wbﬁ&ﬁﬁlﬁn’?ﬂ%&&%ﬁaﬂ@% b&lﬁ fézfterm%aa%}ﬁmxm and

content of e Was ried ani oni c
the Gefi afouhel FHERLT SoRoTBE ﬁ%ﬂlea?a%mm S0 HpRgvmer concurrenty
beingied tatthe reacitbnpniatere ain e insinddioed at3@ Belpprth¢ stebiftel noslar ratio limit,

by uk@éisappzc)prﬁ[ee‘{n%ﬁ@ & (RPRANGE) iR %hd t@@dstﬂ'ng'fggétrtﬂng Bd/Br Eontrolling the
eacti o légzliéem so.that copr

respPRIRR (A3 ACE AOVHEREDI K (LA G cp o a%t%ﬁs?srﬁaqt@n mixture

in tla@edtionatome, In this connection, the ratio of the molar amount of aluminum halide
catalyst being fed and the molar amount of aromatic monomer units in the anionic styrenic

polymer concurrently being fed is determined by use of the following expression:

Mole % AIX, = Weight of AIX, / Formula Weight of AIX,
7 " Weight of Polymer / Formula Weight of Monomeric Unit

X 100
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[V)
)

preferably by quenching the reaction m xture wth and
recovering the HBr coproduct in an aqueous quenching
wore@7onided 0018] Feed (iii), i.e. , the sol uti oPCDUS2006/062321

slurry of the anionic styrenic polymer, should contain

enough solvent to forma solution or slurry that is

fl owabl e or punpable. [0019] Another feature of this

invention is that although it m ght be expected that

the brom nation reaction rate would be reduced by .
whereper weighty dfrlemihoskalidsrcatlyraienieseiad as O sipsthe grpigssion) and
of thd Péi %rrrIeP GreHBIth & QRROMHG U8 FBEN s Yably dl rp@uﬁ@@ct i on

oughout the br nat | .on
[002{5'h é{ﬂbtl)éiiﬁ-@ gl}lCéléltefl Fdspla g‘ SLprisg te)n orommorne g?}?aergte 119&10191ua1 feeds
of (L)r (ela,c}tnddm) [oabee appegssparae fieeds of flagcombinatiop gemixture formed from
) aff gg‘ 4nal 'I%? BndV@S nfoPé géiﬁkﬁg f@ds Jfapp thEs‘u@.bEIr ﬁfaslbtbﬁes injectors or

oAb e FBBS o Y NGRS AL Hpom i
directlfy uap direpltddy offthedinmid phaise of thareadomniiphrcinghgsieastion zone. Itis also
refa%hmﬁfth& QRGUIHBNE K 019 @ phee feod therheas talf&m ST (R dheand (i)

i.ned a FOM/th C|f|ed r
in wiigh pge p{ e G iadmart anghd Sk af 0BG By Boff e g owo of
them(driai fped nf alh@réeefsenarfad b@pas%@wu 1@¢1d¥daalhc éliﬁlﬁgéﬁ friopgthe probes,

inj CCtt(H‘g of ﬁ@&?é%tdn‘é@ﬂ}t ﬁl%jﬁxe ﬂﬁﬁlﬁﬁp}ﬁ%e Mﬂh@ Redctiby naREhrd drkipfoxafnate to the
del i vered or actlon

emexiggatbfllteo At fg}lef&gen? ﬁlg?s ?tl {}]18 ot%er {‘ee re?weomt?ctaﬂ{so f h-{]ﬁltopee preferred
embodibentsaataatt oo¢ oftha nepauate fedd sj@aﬁatlaa gembisatipg of @Yanchdi) and at
JeastlaABHEP Bﬁgucﬂrﬁ@b’ﬁﬁte%e@é’tﬁéﬁislﬁ (IO RABLch et Stredint AR fed subsurface

into gﬂéilt oni C S eré og g?lx { ? OX PP {heelpqtdl eoagtlg g%t?on b}lxtme by

r es S| on.
meany Ofcsnmtnawmi@llwbgmdanwno@m RS grr@zzlgs 'or PEMgAES @ffinjection

probB8k; g@cﬁrsf or E@Eﬂéﬂ ia syt fhtal ﬂﬁe-&@-ﬁéﬁé&ippﬁsetiﬁhgﬂ\ﬂﬁeﬁtﬁ,o&m the feeds are
derCA?Cg(%)VYEHd% F%% (iglbei,r uoﬁl gﬁ%}gl%%‘gc g];%fa cieéStBa"lsSQJta?rﬁeap%a%g tg%ﬁce opposed
aligrgaens” i swanhihes theuckpess ve rans obithg supres epngpatinge from the probes,

1n]ecP 51% L E&ﬁroﬁ?@&wcftﬁé}tm feedsnd Iﬂafé atGOTHY cﬁ@pl@&@n&ft (i.e., they
e separate I ndividual feeds of (i), (ii), and (iii

are dalreCtiﬁ ePRseri @ach O ST Bt RCIIBEWS 351S) P1 thegx HERBI CBPPront each

othePinh Ub@nidr 15[&1@3 fra@revhise @pdldridispladeehenRi.cortkeyosreroppesed to each
par at sirably, the probes,

fe
OﬂwF§Y8§F8%¥m§% d&fiF%gn@%PhP ese streans are di sposed
[00229¢C hA§ haied hbevd, &6 petdriedeerfilseiims hisebersitdstie tief liquit esdction mixture

Whege t&lggégg\écﬁ\% @e& pt?ea%qi%lt&fortaréel éc%& (gr&h?%o Qlfle felagtlon mixture are

reaction zone
Ploxpméfee‘ior whiaiher At vgd bereiphdrdudae o rlathe @% ﬁ%ﬁ’fat%mmmate to”
dendte€chas ticcsins vinde thef feed satarhi Hiredtly ynteathe readtion mixture are close

eno%’% t% a2 %ﬂ?ér tltlg% QMotnhofana% L aﬂf&gflﬁecff et polymer due to

I'S separate 1Tromt he er two them or. a d
croseinklE QREBMEPE A qréaﬂ%fékyabra{f%we%ﬂaomﬁ dPFTHS B?W*ef oes not
occ@TSuge srdss-Qifkingecapoobads therfpattterasnsamtar@zzici®ndinixeut hytoo great

a d1sta1§ é&? e!n%lgéﬁlﬁr 191*11%§ ﬁleﬁ’é 1s Slalﬁflél%%gfélg%gmtﬁ%f%éfegcﬂon mixture at

emer ent te or mer gent sites of
Very( trew demperafuaesd (e r @aﬁa or belope aligs prey ertngcesshyce props-bigked polymer

ﬂxﬁﬁH&FH&EQk&nnﬁg | east one of the separate feed streans
conbi hat18n of (i) andﬁ& i) and at Ieastﬂﬁnot ¢ that i
[00%5%] sWéWO%B%{P&P%Uffde‘@Uﬂ‘%P%H e 8O{ FRPCSLMERRFOBHUTR 19 %Lbées atin

the [Shé @ Rixalre ifte vhidhthelc franerent feeds take place, three competing reactions can
occur, viz., (a) the desired bromination of the anionic styrenic polymer and (b) undesired

alkylation of the anionic styrenic polymer by the chloro- and/or bromohydrocarbon solvent

7
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into the reaction m xture or within the body of the
i quid phase of the reaction m xture by neans of
w@oemwceni3s? ¢ or coaxi ally-aligned injection proPE€FUS2006/062321
ornozzl es, orbynmeans of injection probes, injectors
ornozzles in substantial face-to-face opposed
al ignnent so that the feeds are directed t owar ds each
other from proxinate orifices. By "substantia
face-to-face opposed alignnent” is neant that the
beingaisgd (VR apedsofeadfe wpsshnus HamRIRatedorh Raaally brominated
aniopfcaip@snpicippjyaadrpaad (I:I) theQihd b€ fabloddalligdtionad fhegiolyhers Bromatic rings

procfax oﬁéﬂéﬁe %ﬂglc:?'%ltﬁg %Hgsn&f t{lérn‘?al ’1nstten§%fty%'nethe polymer

pose o ea
Cha‘t‘h%“ a%maftl?%ebem i sbhY (s VAT JEHes CRAIvaL being used. By
cofeedifigiie plaan@tsadndatutaixt is @rapogtidarandi = phakemeatti¢n tetnperatures as

descjl“ﬁ)@éf thr ﬁ1 Qﬁ)@?x%%} %8 i(%?&hth@?&%'é déib(%lg%l%eﬁ%}@ gate l:@n&gct with each

oth eé r?s&'a%Sﬁéaﬁ fthe PFPé“@Pfteé@eFF?l {OR @TOReGiFFHINE ifes F@ﬁlqwsh it dromination
reactibe becuirhuelesipstipMey theeshysdohgiing alkytitioalor d¢atlkcylation reaction and
oncé [Hee&ésﬁgd %%heféuaiof %Hulﬁﬁfonrl?ﬁc%! Eﬂeﬁntﬁg PG tgmomlna ed anionic

erein, I nc

stﬁ@}lap?&mef Reedpetinmmops Ristat © aleyl a%@h%t’tc@gﬂ%yiﬁéaon% %ﬁbffergmated or
partisfigbeomhatddeatonit syamic golymetd.y enter the reaction

[002'%])(t Uvae il ?%Sg rpg&gﬂg@ S ififAk fe%P 8{8% tfhg rrﬁ?}lﬂn%ﬂl distance

unaccept a unt s E)
betvegeg s 2AMoRgithig oy i o fsroierae adl 61FP?1’§’r & wrjaps Factors such as the
rate bf ggitariah efithan¢aeribn nst tyree tHetempbytire ofthe seantidn méxrure, the velocities
of tlﬁuféggc t]?/%sfééd Qtlfézplgs q:ﬂ@ c&fc%H{lathcfnst J*ﬁ:hg ?gs%eéttnreeégg skl ﬁg and the

a reaction mxture gr eat from ea
extegt ORI B3 (b GRSl lffia%tﬁ‘éfh?“’?fﬁﬁ PG thesgalpiLips 1 any, of the
catalyseinrteadicdareamnx sraguktof vieuyb | indetignipe raaead s@/ste{refog a commercial-

size %s%lla%%hq &eguﬁ’glg\.’daﬂ;e & & @bét(v%@é oJ‘ t Q%Lﬁé nt sites of
G it

O m OoCcurr| n
f‘f? FH%%?%, ropy the SeSPREH Ve BI5ELH ™ W@Bg%%f%r%%}gﬁ%%ﬂauon at no
mort figdn dbout fhéndhesahlesnexteptioatlyi Higlorasky ahegithiore and Wl @ reaction
temé&gﬁiﬁestﬁ%(ﬁsegl ‘Tg‘l@ 'smtaﬁ dﬁge ﬁﬁ{gﬂgé bélgw ?@ﬁ{{l fﬁ@ﬁescﬂ’l% Hai&t rPre,]‘?erably

esire romnation_o e anj onic

°°a’§1ﬁ]yﬁeéﬁ1FPé op Ststntiablgetoyfacqomesisdalicamept fefdigg obthe fsgd streams is
em;ﬂdﬂyedn i@pagiay felie pohlyyrésr dxyniplhe fiohh 0seef @ndémric injectors or probes
ext nnglﬁﬁc@r {]’t%rhﬁé ﬁlalyle T’_{%Q% S %%@u(gjmtar&gmc an al so

% to Cr 0SS unbrom nat e artially
(0023 o P $RPEEL R WRFALOB O RepTecss1 JHiskres, re%l@n(t@)te ?Ih%verage residence
timeligeshe atdregdgaleklit atacmntsaindtdaealpod yrEnToataon®itheach other or, in

othé'r'vﬁgas R%@Eiﬁx% ﬁ]&rlk?ﬁﬁgp a(%ﬁ%& N tﬁ%ﬁﬁﬂahis%ﬁd%&lﬁ% lI JEQF ivation of

ites. o I nst nmer °c
cat E)hW‘rl]e‘é(B’c‘iagﬁ &e @i R gbewt 34 w@aewq w& f‘éP‘E}PhaHH% %Pawra%es or less.
Moegtrafeystl dvatingowssgadcesSys obfreediwvegtibhenvedac badthge asadtion times or
avex%gé AlsYRhcd Atk %’g{e elrh R efgﬁguﬁﬁ td Qt?odt gw ?Fets' %Bre preferably in the

grat urgé SCr her ei n, era
rangepipbpRe PSOFYL 3 TPy O TP e SR aR Al Whte Aout 2 or
3 miautds. Gubk shdre esideacofinich erephadd patidld by éetuoe odthe phohidum halide

cataﬁ;%?grhﬂﬂe ﬁh e féaéamlg%élgf)dst Qﬁg@&@&%&éﬁh 8@3@&15%@ this J.nventlon In

occurs nuc nmor e n”an
the gise Qe BRiRY rsa)ﬁ%ﬁra'ﬂ@% ﬂuéli*flféﬁ%‘% ﬁé’é’aP‘Fa‘én H’é‘§|1~‘f @arqn%éﬁlf:ult as reaction
timdsesae be (gfeakiryaﬂﬂeataﬂ |b§7 Rudtefcecay the sedldef spsatidnatie extent of agitation
plo\hBQMﬁtu‘f %%eaﬂ:'a nt‘?ﬂt thE ?&E CD %{%g&f 1%%‘1% tredcﬁoﬁﬂggl&em Thus in

resistan X ion_or
keeping thsmicagtiangtige short enough to pr event ormat1on of bromlnated anionic styrenic
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partially brom nated anionic styrenic polyners. [0024]
When utilizing a preferred proxi mate feedi ng system
wo b@7mees9rum di st ance between or anmong the entP@T/B51006062321
of feed streans will depend on various factors such as
the rate of agitation of the reaction mxture, the
tenperature of the reaction mxture, the velocities of
the respective feed streans, the concentrations of the
respective feed streans and the extent of sol ubility
polygrer FoRéaigisan st thihabaws 6P BT (B Wi Xt RiPBORFRFCHF IppRities, recourse
maydelhabitd udeyof tiihl experinehtd hes mddsalf yistmb nvhibk sh@dd be of assistance in

this ?é%a? @S oPefd aqf bbg@fg 1@9 <88 grﬂeﬁgdaoge@@% %yﬁéﬁmmay be

3 cormercia |ze ation, it

pernissiplerierens ot arftd Ol R sFRle O SREAHOT HePSHAs feiR tcs@thegﬁ may be
perntifsiblee Wisibdtheter ieanmefscalniphediert ineppeaatdouseperytiont heeffett in such
opelﬁg&pfeﬁdé fb % gfolgggéF ilo ghltﬁ(ﬂeslthglll rﬁg'nie%gs £ l%l?c}{%egati an

I nches un exceptio rat'es o
(00204 t 415 RiehABOYR rtbe I%W‘F&%‘ét fpesting e raa?@ﬁégata?geag?@éoprefembly

bropfife, @iralunenuitialide shaheeinbehiowtiatioilide 4tdnicdre Srorhihe or chlorine or
bo bgﬁc{ (%'i) théf? é:rﬁgﬁ'é gngé/mc fs e@goﬂl&&?fél oRfenﬁF Qél&(ﬁf& éd’asg\ch that (1), (ii),

ace opposed nment

and éltl? é"é‘rﬁ’é at @a%r?ﬁpéﬁ%ateés g dad i“ﬂﬁ’r‘f‘r”é 8gispeh fepg ptream is formed
frone xAnjaee ,of f(i)o (i) aed afii)c oNioen ther€ atenfoe basis vedyspfalagging out such
feed et epingesubsurface into the Iiquid phase of the

ctl m xt [0025] In continuous operation of
D 4 hg (ge gYgan ‘g(}é? aydrsessRibicedse or average
2) r efeadieermnbmmr( of @ and (i agu singlyefetd Mhidthie fedsaplagals from (iii);
3) an%&aaat @Almhéna{ B G HAHBGS a\%ﬁ;ﬁ %ﬁkﬂ R elee drftely from (i);

her words, th e frominitial contact 8

r eé‘BTlant S and cat aI yst until deact i vation of catalyst)

4) W lftedtayqinglsibhtyorbef (ipattdo(idbaut siddle it kish anfbd separately from (ii).
Conﬁﬁl@i’cﬁ)ﬁ@gk MN@QPHforczﬂzem ?fjbeg) @5 :Jngslﬁ mé\@(gs%b ch ej%fsro Sgr or all of the

caont I nuous pcesses . O vention iI.n ve ave
foregB f95h 87 R &1 ERUERL ALIGETS BEF RBARPSPRER e FoRFion Zage As non-
limiohg akamiple? ih ahabauet of1D) themuhe e mutiplenephmarcafekys ofardynet (i), (ii),
and/'bia(i e . a%‘lﬂah? 4h 22 tHePe @Qloéétr?éltlglensléf)ﬁ'ﬁte f@&ﬁ, ocfttlllé éoﬂmﬁﬁmn of (i) and

... Pr ran bout or 3
() &5 GPIE SPRSTFCD of (D57 P R eFoRE) BB jehar (). G, and
(iif) aseengfloydug itas dedirabin todlaveléheaatprbtied seanof fobds dispasei@ such that their
own, f@&ﬁ'eﬂ%l [H%trg%nmltﬂ)f g%ﬂlﬁgﬁi tt!) Qacthl'ﬁhé}r %ﬁ%ﬁ&%hc}ﬂe fe@fnéﬁ:twe sets

i nvention_hi the ¢ eratl

as e
of feg e FPIcEdPPaT o £ 3@@6‘6@@1 %mpi c eE HpfTFdngs ofe contimuous
stirred ok ireavtdrianfesd o ntigtugr eladil yndafif exd edepbyats iedd dfgiit)@xst, and at

a se@ohdlPEceACRhal IQéusocﬁecflé‘Eéﬂg%‘g?ﬂtﬂﬁoﬁ@(gtﬁ%d Qhi ?&'c{d?t 4 féréd of a mixture

ed withint rate
of (0 it G G P A S PF DD S5t B i e 15 OB Tapf REsforebly are
proximattto@ac pther,simdrthe émo digeds tothersevemnt lotoy peefirablyafe proximate to

eacPSAE @ﬁv@éireﬁ ThQBEEnShI8H h&@hﬂ&%& oﬁé?ﬂh 3bdYs ?%gp){lﬁr-}{a% tg gach other.

o} nzene .
003120 FRE84% a2 U0 BRE Y ot bs Sleterely PG EE P Ea LS. 2) Rpove i more
prefem¢ds of thunmb, which should be of assistance in this
[00?8?9%%6 m%rbf QQ&E Log, @)tab%vg 0Q% %hjaﬂ@ té %@t\%ﬁ chibrine- flee organic

péri od urs ermssib er eas
Solvsntzﬁeis%a@% bremoethes o l%@@ﬁ@&ﬁﬂﬂﬁ B i degrdagen of e catalyst.
If aleblorinewaytaiéngeolvesssurheas Bihinoehlbienehase someds del wixtpre of the

cataféf s ﬁﬁltthé BnibR{Y dpltyr%f?iléao ‘Pﬁ?{&%‘bhﬂf&n sh&‘fldq;ef stsl%f e feedmg into
eration ten e ess%r magni t t an In
the @agtgr oraveid Ay c@ls%lysé egrpdation which tenids to occu1 over time.
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[0026] As noted above, the concurrent feeding of (i) a

brom nating agent, preferably bromne, (ii) alum num
whadoraesdeat al yst in which the halide atons ar eP@r/O8I0€062321

or chlorine or both, and (iii) the anionic styrenic

pol ynmer solution in a solvent is conducted such that

(i), (it), and (iii) are in at |least two separate feed

streans and mhereln no such feed streamis fornmed from

all three of % (ii), and (iii)., Thus, there are
[002%3ur Ipdhe ea%'as%% e&ﬂlf&ﬁa?? ¥ 1y 268te, §b~?: fombigfing . of fyegdnating agent,
espedi#ly bigminepshd(ain)anid stienicailyrhedsojutids shdirlé aotstepaefdi@ed and stored

for grﬁﬁg.ﬁjstafl 1algfe\f#da%§ il faregghé gg%r?.g a£111§/ QQ‘H S(l%]]:l )as %?‘org.)ne will tend to
fm?”é’@ the polyBich 50418 FuBne staryecand g 35 a)geggraéﬂ&fsﬂé fesdingeag in 4) is to

be upddl ie 13 desirdfobekoSempatirtreixyut bﬁmoémhatn@n@eﬂt)anﬂ@eli/naer_solut1.on and feed
the %g‘?‘) rﬁ]%_lkg_lne FHto ?1119 Leggtgoé L ngﬁmaa ﬁewgurﬁ*téseﬁgm%hﬁﬂldrf‘ with the
nor e

separate rom 1 ons
Showéaepevodﬂmmzﬂjnmg? forgpaiion topeding kg bAter. Al so, any or
[0030]] Iatspgehévd of thg oiangef mewkich &, (g, dndi(fiDducfed iatcdmdance with the

ab o%‘ %Ela %ﬁgu}r&ﬁfﬂ:%cﬁﬁ]% bf‘g Q@ J§%§%ﬂ§£‘geﬁ? ﬁ)?%feé% nf%h}lﬂé tdif Fuminum
hahg%%qxla%tén pv@%h@hal&eﬁt@ps '(uie)bror(qqe)or chlqging pr 1€q>tp1 z)nd (iii) the anionic
styr&Giiapbtriey solutio2in 4 fevent daes he regifiteitipdtehsepay, dtenitieedat the same

morﬁentto@ B0 %&H Q ria)coﬂtgr%o(l% .Te)ed 3\%/119 fs 1H1‘Hattéd%ﬁowed 1 minute

separate 0. on. or. nore
latey E}éd@tlatﬁor{ p§ cepp?uoué e(é Oifl()l) gpléog% |1d§).g)alte {ate; by initiation of a
contiesius &Hdef (i), thaventihati sretdipe sttty eithehasiniifatioaed she feed of (i) because

in t}gé é&q%g rrﬁH'&th bR nEEG ﬁg\y\ﬁh ftc?&lgsln\eerﬂhg{{l Ed ﬁﬁ%@:{:ﬁp Mlso slight

ture proximate to ea even %
intcPBRHRLPEC SBOrD feche BHAN B FRMEIARBIEAIREOF 01 Grh @) that do not
disropthére. oFaill expenpion, ofviibs @radesa ori lisst dmoadsersd edfect upon product

con‘%}%@lttloﬂ gﬁ’é" ﬁcs%ﬁa'bgfedNtaﬁﬂ'la(ll}; &Rk %tgﬂu}% ?(?g sfﬁ)%uﬂl 15@ é&é‘iﬁgd Q¢ much as

separ at e exl st
posijblenSpegitiit ouss-SeAly AP PPFaHER et bacRachiske cont | naous
[003L]i M edthtodiithe p’reecﬁsts empodirfi@edofahisdnvinkbn e @hc@gntdedds of (i), (i1),

and Qflf) th@ﬁ]g Sﬁﬁlﬁ) Al pr‘ ed(to bn(a{tio'n)of ﬁff;‘; tsz&o oiI(Beglfg\’\ﬁhc{ (ﬁ%da% one feed

fera are proxl mate

and(s%)ntge thnéinad aspRApiRd et b dhich mlaﬁge YECE MRt jeith one of the two of (i),
(ii), pne (i) atesyntan eheprombin@icn ¢fqlpacthewtanediffeHanengt in Whizhehe actual

feedsthdseleE 9 2 Y fhedblc o(ﬁlironQ{o f%HﬁQléa%ﬁ n@'Eth% @&eewg}pls to have
PsE e P B et ool

eac as 1 n
eaclbf,egfiél} ];h@cforr% ﬁgaf:@étbtpwéls gge% sltregt}l aAbEF\‘Fén‘fl gvam @ have each feed in the
formpoéd pulsatifeed &w&} inl whicheéinesiserodls beedemteaslsena@)sufficiently short

to k hE amo{m’ﬂ E}'ﬁ aqld%%eﬁ%%e@a%log{ d.8 Iﬁ-b(ﬁé Sc%tgﬂ ﬁ‘ésg 1n relation

| vent suc rononet hane or 1, 2-d
héwgfi)lar %ﬂi’r’é agztrpgﬁu(g, FLQNQEICE BRILY 19 dhe anjgnigstyrenic polymer be1n0 fed, and
to bd;dpo then emoomnis adfh ibhgmdativg ndgesticind asnibimio netgienar @ma,tﬂmn being fed
prop (ﬁtlHﬁ&id to Hﬁugé xt ﬁlﬂa’ff \Qésh(aa n@latﬁl‘i’écﬁ/ B Pﬂﬁgteh fb‘ﬁlcﬂ{‘é 9@?‘ ic polymer

reni ¢ yner solution s
Pfo'?%% dﬁOHEj‘“?“ﬁ% 6“ #ﬁerapé%\ef aPOIftoGOa%frb&uaﬁ v el Rﬁéffent Promine. In this
secelewaylaf feedingtthe hespenile feedsodeypuley es between [0d@Rnglthe respective
feectshﬁeﬁ?é@esq;an e?tﬁgll s eﬁ'éhl cﬂu 431:1 t@%@@%ﬂuftﬂ%oﬁ? H&Jm%%tehp Bulgés or to be

brom nat i ng ecl a brom ne, and ani oni ¢
altegpng Rilsepar GapsRseyt RN 8 IOREChisB i35St gHNR P 2ath other, and

in es¢hoineEnce the pulses can be regular or irregular, all with the proviso that the amount of

aluminum halide being fed is kept at about 0.8 mole percent or less in relation to the molar

amount of aromatic monomer units in the anionic styrenic polymer being fed, and the amounts
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for any substantial period of tinme as the brom nating
agent such as bromne will tend to brom nate the
w@oeloyoeiechai n during storage. Thus, as a genePEl/US20€062321

if feeding as in 4) is to be used it is desirable to

formthe m xture of brom nating agent and pol yner

solution and feed the resultant m xture into the

reaction zone within a few mnutes after fornmation,

with the shorter the period fron1n1xture formation to
of brbmeniting, agent apétanignic pOEBN} PPIRE e (R HF kep IhgrReytions to
plodllld'é anieQ Rvabhad andidried bakdinatdd anidtiestytid polaacoirdangeontaining in

the 1'361'08 r?if ﬁg‘f‘ftﬁg% g’bouit I?‘f wagél'ﬁhﬁr %ﬁ%ﬂ{%o%ﬁ% ng d \§153) s%o have n%t least one

om ne
of thiatipeeti caleatlyst a FontTHPER e TRaI 296 Aklsbone Ehgk SR aespective

feedsQ{s Lkt Bﬁnftyguﬁ@bﬂlsec&ﬂﬁeahl Wiith apppaiateaiih€ iftyaBHietveen pulses,
lution in a €
agalr{) ﬂé‘t}j(%nét gdhe oviso ust gg %{ %gﬁne%%%ﬁ A ale sg:gb c?wtaggntf feeding the

e safe nonent
lﬁﬂmﬁgweéx§ﬁple if, say, a continuous feed of (|||) S
[0032]1I i @icehaby0 ltﬂeOfA@&i stié'&nﬁkuﬂo&hé Bt Bhinbyor Rhttiat e cah ba degassed to

lemOVﬁ %ssgltveg %tngﬁesg e%c RS &4 tixat mz%z tLee egi? (A*nje E%erxlé{iﬁﬁln tﬁfs%a)b%e possibility

i'nuous e
of exgeeshing thei pypssefetgmiatignsofiihe hromeamcm TeREHANOTYS M bejag employed is
minikggd. of (i) because in the prior two m nutes

0055 0 DAYl e V0] R, A 8P o

reactiantingroyanfiteaf| sgb/egf s1{ob)as ﬂqq qglvené ﬁ@pd(lp,fpl)m@gébe %u%cgﬁ with the

anloﬁﬁbssfﬁ&ﬁlc tplagrn%te [Il?l:ﬂls QReS zﬁfﬂo@@?ﬂﬁtetah& tIAfsQ€BSBsadiis Pe¢eion mixture
ers ect .u r C

can % [88&%6?? metkﬁ eactuinf) AP I?ﬁgs?_l edCP %Q%lugﬁso& Li'oodg: %egalate feed of

|ntérru I ons
suchzadsiitdient! selvanicte the r@@s@n FPBe ceis pe @n@ﬂwdo feeeswagigeosity in the
reacﬁ&rﬁ&&leqﬁ ehatdiaBlcast Raentaieirye dith[Ba8ddoubnnmete @htact among

the cﬁoﬁr%ce%% nbodlnents of this invention the
1%% CHFPERFE&ds of (i), (ii), and (iii) whethe

[0034 p &Fcaneonsntsy(Dramd((ii) can bsrBpPRrRItiPBI ©f Prafyca %\Bn%lfwﬁhj?d and dried
brorfihhted aﬁﬂ)@lﬁdtjrﬂe%\z%&lﬁmﬂs beme ianeht{o)cohtatnib i e &nga of about 60 to

abmﬁﬁg Vi a&d p(gf)era ¥ 1n) thng'%%é)e( of %Q%Jg'tg %Ebl?(%é%vtt‘% oﬁIme The

mangergfi apereianioR the yniopigskacrie @ If@rr@rlé .the bﬁaygnawng%to achieve
vanéﬂb@ie@ﬁé&lﬁlonﬁﬁeﬁéiﬁltérﬁﬁfs ehy®s tathesd @drdinf skilkintigia aftafdhave been

descgggﬁ lrf % &%En%c?xh%%aa Iﬁ% msxxte r %?th@@ﬁtsh?of t?uJ]@o %Klent

conti nuous fee
[0035% c g renaly VREOROW ighiB v@aem ﬂtﬁééachﬁpStqﬁ dhip B“rVﬁ’PBPn aan be carried out.
One %Atﬁ&ﬂ WHe@Ome§ beeméda WREICHr dsen-bath@iadelos opahweeinvbives rapidly
1ntr<%|ucmegﬁaﬁa eﬁcgfsb%fgfe CI6|en l‘n?) ggrﬁ b& le%%g%éﬁhrﬁf)%@éé%{ére Qlfch as a stirred
pot feastor s tas Kbt MaRmen RS el H RATHOM ! BF CAFBRAEHE e undergoing a
brorRRAAR Feadfibit Sodsmot Reula i fifinatisih yf godtctohinintig herdfan about 600

ppma(waght?gpbrf)mo%gfﬁné I}ﬁg}ﬁﬁﬁ% nGs t%ﬂég {He @@atc'uglg tﬂgrgﬁ]{tuxaqu the stirred

reni c roportione

pot yspoiducen he Fapiy qmgqhéa cither t&f ﬁnaedm% Harpgnghips rpgposition into

the fdal¥ioR Hr GyP@INYPIBE op Fesdiied (Heosdréns BY thereh&ter rogeqidnching vessel
about 60 to ut 7 ) r

conG5 05l ALy 5L 9L A" LASILA % 0 i

und@rgo%ﬁwéehblermmg SpHeat mesla@@prw Feamponenspics) s & reactorhave

sufffbi’éht @i&ﬁ%btﬁ@r@)&ﬁﬁﬁlﬂ@ BiF@Bhation ieissicsdtiateois the feeds and to allow

a perng p Eftl %aétg %gliutgr t Sea%h(f I{La{her&aa%l %?ﬂs :ch]tesﬂq -2 minute

unsync ﬁbnlze
peried cfereashay 2 rgsidual period for the last portion of the components to undergo
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in each instance the pul ses can be regul ar or
irregular, all with the proviso that the anmount of
wa@bkamiomsne hal i de being fed is kept at about 0.BCTHDE®06/062321
percent or less in relation to the nolar anount of
aromati c nononmer units in the anionic styrenic polyner
being fed, and the anpuntsof brom nating agent and
ani oni c styrenic polyner being fed are kept in
proportions to produce a final washed and dried
bromipragivinn Jthésdbaeh ordennirighanede gfsipgrasion sheeld dr v wiragidinggduction

of thé Qoth@nern%@o Qfe 1@&@&tan@(§l§o%u&hkﬁbﬁﬂy7rltpﬁl Apifatipe he@afficient cooling

of thf, é"gfzbcé%rt F%el?té esa sth\é\{?%g Lg%ctjtonEtS}Oﬁ laa%u dgs[%l?lggﬁﬁr]leg \git & the above-
speciffied s¢mperetunt trmgepind wWighinesprétable\hsomawdion 4eackiop digma- ar
(0039 | Ah&aut ﬁffodE LUf%%@ra‘ﬁﬂoﬁQﬁ%l%st HseA$IDA epiitiraioRs tprdtRss. In one such

emb?cﬁtglggg?{/@ﬁ %enﬁ/\é\ﬁtgc?{h ue(u? gsrs,'plovglﬁdn zcl)ch ési %n a}e\%ﬂturl]oe Fl%rn?}ﬁtég anionic
styreﬁﬂmﬂmeltmlnmé@qﬁd\y@laﬁlé%@"@mo[ong cofitepie # 5"-‘&1&149%5? gemprises:
A) feefisiid %éd&ohonﬁmr& RMiHaki ﬁf]uifde&;tﬂ‘ahid? NwERRAE red@fomemixture is

?n(; Oarggl%gﬁ%lg'a{ te%%l}l:?cﬁllc&% t erérgss R eroln?%cgl%ﬁ c&ﬁﬁ{lsed of (1) a
of bexcieetiig ggat épysfaaiy foeormnm t(ai mn@m hahée catalyst in hich the
br QA Ratb@8 af SR iR oreYdrRabih Highemp) H¥&@dc btgrenic polymer having

| 033 n, c
M ED T e
r e3600 trrbpohtD, QOQ}@aqury pestergbivie e r@%fhofa?éﬁOtlh%OOO to about 7000)
soivi@n ffoﬂr@@ida doMutfRrif @@lvblﬁteto%htihlhcﬂﬂlw 4wl ﬂ‘lh@lgﬂlmnd Bkit from said

styrenic po a nore di.lyte and thus

e biecis et Bains b e RE DR LPBRSTRAh S FRGRF P ERe 10 "Cor
r gkt oNhZiemiddiicd@Siah@dic dyrefitpolynersocourspiaringai keast a portion
Sé B? Cthetrafv%? C[ihé) gOIﬁJqu{%n%%%h}ol fg@ %%I(l§ y IlOﬁéa Stllgﬁ that the amount of

eac i on zorie nE ve VISCOSIty In
{ heluraiaes haide bRiBzitad 1§ AHROSHF GRS ITBOIS BOTCEn ok ighs 1 fs1ation (0 the molar
| nhﬁfofuﬁf 6f WidnihtizaAbhdib@Usits if ithahs oniendtyeiic grbyrge:rt bedng fed, and

Egﬁc%{ at &lo eg%%rgintategoa%ﬂdm%%(ﬂ&eé}ﬂ?m(:f l)eﬁé‘%qi t(D fl @) hereinafter

pr o Oritone
dr 16l hero mbremie came@trﬂmdh%tayg% Af 8033t PY) R AROU /1 Vﬁ‘%gand preferably
I NYe M 1ahg @@mﬂ&mabmg>Mﬁnﬁbevnaﬂge of about 60 to about

B) 71 d\é%co{ojé% 1 ﬁ/\r c]agaéﬁ? n},/ aﬂcflw&]sﬁﬁlor a%% tf@ﬁétanQZatta%;remdues from

abo r ONT ne of proport
t hecaghipmistuse ot hpcepist e ﬂ@ﬁaaqt% 72908 ﬁ%lW:ﬁfP %?ﬁtﬂmously

t 0 dagdtivaviag catal et tHe sdacch i anten@oapiltyerfitsit@xis koowhe reaction
to t hos & wash‘ﬂé%é&)% %oﬁhﬁ]é 1|on§ ghcf lt:fi sqllésnﬂﬂzgf Iaﬁyl%agﬁﬁﬂmxtme that

desErT be -owne ents referred to at
thém©9¥§%%ﬂ@ﬁ“@ﬁﬁ?ﬂaﬁ%aﬁﬁﬁt [0035] There are various
(@) Wa)técdvﬁn‘ﬂ@ bfdiminhed priogie s§emicfolyherprodwe fibirthe cantidremix ture and

Calgligd Ath orfdie uﬁﬁg&%g thwgh&h bm% el St atypaﬁ& BoBfner has a

1 on |nvo ves ra
i nthf@@u@i GRS IS £4195.08 22036 08 10 BRAKIIA é?ﬁ?%frﬁ I)fy ofepghly in the range
an d)f(abblht)G"/l tdtadoat 6B ae% And 2UohtAs bonsdieneat: qoatent @dddhais no more

SO tflalgnagb ut Hgéh{]@&mvgtg I)Re?%r YabBR{ §d(pl|5brﬂf(w¥/% or less

onen er g« natlon eact| on

Profiibly dstconF b fpgds BnS6h preoaUBYOUORRSF T H§ GRoESEd cither by
sepir@t@fy ﬁﬁpiﬂlﬂnﬁ@@alﬁilzﬂeedlﬁgﬁeéw of Of, (by, ampliEi)z@neurrently into the reaction

uél tyI s%éﬁ ate?y eecr:lmorla)t & p1tepo%mre§ Eﬁ%&'ﬁﬂ@ of E&ﬁp%@fﬁ%ﬁaﬂﬂu} and (b)

component (111) concurrently into the reaction mixture.
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pot reactor can be rapidly quenched either by
i ntroduction of a quenching conposition into the

w0 e@choseor by dunping or feeding the cont ent SPOf/US1906/062321

reactor into a quenching vessel containing the
qguenchi ng conposition. In this way, no portion of the
reacti on m xture undergoes further brom nation. So
that the last portion of conponents fed to the reactor
have sufficient tinme to undergo suitable brom nation,

[0037]t Amdtaesontibteustpyoessepmbpdinfeatefsthisrigvension]is aprogess of preparing
br omm%Eéan@h&ﬁc@e @Sy &eﬂaamrmatl €8udeg v eTag1eafiobe@dch B gorttbret, which

A)

B)

®)

cat al i's at east 2 m nut e perl od serves as a

Procesgeey eSperlod for the Iastbglrtlon of the conponents

t ccausider yebiiem mixtiven hatihgsa baqu phasse higlt ERctiRyydnixture is
of . RBGHALLY Fofhe ffbrh b MEent dBéds bhtcbabeathtorcondprishe of () a

conponent s n S0. SU e
P e B AP TOruRD: ) a?‘“fm““i hyfdRtfee dn which the

c drilign eonsoare hseminger chlgring @tﬁntS@ﬁéé\i ©epioaiq sfyrenic polymer having

rmé @P@'Meﬁll the FdHoB of RsouaboVRs RB6T3060D Ot (prapetBllyll éhe range of about

a suitable n
R R e e
a mdh¢ forooofsa srlvdeser shpmy ms@m (prefraabrdriolyiontip |assolvent), to
| NVt L ORsLy ttl'&@életh!r&glhr&\dl diﬁdfr&nnsfaﬁp&&&l@{ z@{eemafﬂtﬁged at one or

bron1nated ani oni havi n

v OMAFS PRPEFMS B EN |r| g&g la%ﬂf Cibv\gl‘s qﬂ]lesm 39 tggtgbrggﬁ%a%on of anionic

: A}reﬁﬁ:@]ﬁﬂef Samtd d’Lﬂ'm@ a% leakter farbmgf sudhi tepviet spidefses of (1), (i1),
J] ey ?c::lltl# an %tq]eés? %g nenggs hgg@!ﬁk ¥nd QK bERBkept separate

rrse
b r fimnr?étlfFaﬁ@Ol}?g@rﬁ) a@ér(@]r) @rlfabqhy ablpﬁhtw@)scpa(rﬁtp)feeﬁs gﬁ{l}ﬂgﬂ»} and (iii)
hakbirélflyeaterthestadtibnhixaite iikotuat iti€ied{ ogovidrie afiredimgrevice such

or Ch' Rlpelf@larB: Q«?%lé wci] leﬂpgagfa alwn@mocfageé KB ke reaction

ha{/i nge o about
3 orrmvg@re() premerashan rrogangs raaﬁgéeﬁ?rabéls &6t m.?{?og‘a%l & sisengs before
1 0 e191@1Qr n gaﬁémrtﬁé feepingfdetiabhiyd ¢merdiiethe frger totly abtwte 8000 mixture

t 0 nc g%’letactor ?&CB@P %t! ?%ﬂ%&;%ﬁgégél% I,r 19n&l s%@lll WfaPthe amount

i nuous nd exi rom

reat @hugnmzmri@hﬁa ibging fRd és %FtabGH"e §rmﬂ15rP€r°ceé‘Frﬁ’é]%éi tiy flation to the
| Npidle: ah@@e oPhroakictmdidnier anith &sthe asnidistyrenic polymer being fed,

br Olil;rc]i nat1|1 (%ﬂat tfh[ a@ﬁ@d]?)?orﬁl AN Gome! s¥ fuc ‘ﬁ_glgfn%r quehBS to in O)

I on of such trave

i a
behﬁ@nfaéter ) gVt DIoBTIDS BTUERt S rERR Ot opff71 wt% an
| !gbfﬁfﬂumyhﬁhhéifanige iongbe @7 its alddut aldowt% 0. 8 mol e percent

deac% Va{l{l]% {h% lcgttabgﬂlet &d%%hﬂglaafa?/ BIRLAE 16Hs aﬁa Qﬁgityktcremdues from

ani oni c st eni c g &ylﬂ 1%) bli]}g 1
{ odeacE TSN Hivhhat Al PRI ERALRREERS GO GAF Erably continuously
st vieghtivatip@ tyaBkt inghe rdaetiort mixtnre@rohgtlgiafiaf itexitwirbin the reaction

h ay g?eaa)% %‘i‘ﬁa%&ﬁ?{}fr @?fg#%erblf)ﬁ%drc%%gﬁt Rsiciee Hrorrﬁgaétﬂ)n mixture that

y In the range of about
tohab%fedﬁ@owt% rgrtigea@dvating the catalyst in,

andnashlng amaybron1de i ons and catal yst resi dues from

re %g h&te EPﬁltonﬂg o%cﬁ?m& 0;%&1&&3 ErohRBE Fdabffon mixture and

zone pre erably con tivatin

c atdwﬂyg tSU‘F}h PEISEICE WABKEPY @W%P@HBP ‘ﬁ%talnymé? F%Fenr“i polymer has a
eXitrsminedntdneid @acin gervf abne cand abasg!ilng: % gayeraiy tethe range of
I on%ogtn& 9oazttba0u¥ %b V[/t%s)l ﬂ]ldeasvglgtﬂg]brl8&%5&%n@c5ﬁ&ﬁ@wﬁﬁﬁt1s no more

than about 600 ppm (wt/wt) (preferably about 300 ppm (wt/wt) or less).
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has exited fromthe reaction zone); C) recovering
brom nated ani oni c styreni cpol yner product fromthe
WO e@c7Em m xt ure and dryi ng such product wherP@T/US1066/062321

dri ed brom nated anionic styrenic polyner has a
brom ne content in the range of about 60 to about
71wt % and preferably in the range of about 67 to about
69 W % and a vol atil e bronbbenzene content which is no
more than about 600 ppm (wt/wt) and preferably about

[0038D0 ppmcendyaiing Bis [ceBEnugDds eproeess| prafprabbofureaston mixture as

contfn%@gﬁerBrrﬁétF'ih a\)carudlﬂp&%a ﬁé@&ﬁﬁﬁte&i er GanfIgtofth liquid mixture,
plefe(l'rﬂyly%ﬁ lin% % lglrg?aitggn 18 (r)ol%fng,?zal.éy qu era y&][%eo%lﬂgw gggntﬂuously fed

he Trea

withiri Sbeuroafiney of fhes bpeid aeedtipns @é@mdaeelse ceptpyepglyfegned. The term
"confin¥$"Hh&ne tvikanpe BS@:} §fthé hq@iﬂ@ea(chbﬂ nﬁﬂdle(zﬁ)dls?tﬂl@ﬁﬁemfrom feeding
onto(ﬁﬁxo?%%t?(gnpgoﬁ g)fﬁﬂ% tﬁ/e iﬁ(ﬂuolg elg%c lé)rﬁggg; ILQn ee? rlre1to[ ng?’?o]nfmes can be
accopplished bmuﬁesofampnm@gsnmlemrép%dm&gmbp d?hlﬁa?@én%wm%ﬁhé body of
the lﬁquc[ l%ﬁétﬁ)nﬂﬁixylﬁﬁ fin ﬁl@\fédfwora I £BtE19EeObath beration in a stirred pot type
of reécétb(g} %eég]e?le ne{igsg]ha Frﬁr}:o pﬁl?veld Cgl\?.P {1 %%%Se? %ncig ?%dliﬁ St eaé@ %echor nozzle,
or feedire prohe it i glose iPsOEBAY teUda Qeylph@%%fdthﬁ rsammg blades so that the
reac&ﬂ&%é ﬁﬁi&klyf cﬁ@ﬂs@iﬂf wﬁﬂﬁﬁﬁ@ﬁbﬂﬁoﬁﬁﬁ”ﬂﬁhﬁﬁ@a@f%n(m?xtarc being formed

en | al um num
in thﬁéf:acélé) ng a{l af st s \%ratﬁlreagrghéﬁlﬁ g%]e g%%nrrs Har e bronine
[00394 cHnghe ﬁentattmﬁ va@rép of epgradien & Ecastign erKRIppiRRekin A) from
coméaﬂérﬁ@(lﬁ (DM (iiip cAhBe faRRE iR adhiRUlay30F0r baraplelthe bromination

reac 81’1 H%tug aLe %c?lérll I nusg %ﬁ?t learggtew[/cgsfepgngp éonagggttfg?cggggé (ii), and

(ii) prdthateoueh Fod Bping tfh‘éi fr Ighreg of G}, @ﬁd G-l psidgsqriped above.
Als@ Bk ¥8Tbe ]iémfe&ff@srdableys @ tBOldatiiONzdre far 664 vefbye oft @), (i), and (iii).

Reg?,réigt | ngﬁg Ox?;]lany iaeeceilmltep [ outh ecﬁglgd E%(xlvtthé rfe%'& %f'é ga.rfled out, the feeds

shoyld bg ﬁé)st@ﬁg]éy ancagg@q (eg_@p@@ s@qrt ql;é\ggen ‘rgg fqeﬁ&@an be started atdifferent
timd§. 08l g}atfémn%@ﬂbﬁnwmtd&ea’hh@sm{aysmrmuﬁw(:s il tel dp@ration can

be t?)feﬁtec? glﬁ ¢ (;%sm | onh ldso%CaQ/ogc{ ével dt lg’aaslt gmg%qu %{) tﬁ%) steady state

opestipe arny heraghigved (Whl e ibés M@fekl@étth%éiﬂéﬂlalﬂ éeeriﬁ &fcgptinuous feeds, it
is db&a&d p&’s@ﬁﬂ@fo épara@npitH | bhé ))r Hidkd pulsbe fedds hevisk dniMormly short time

mterﬁlgs ez n mglwdua{l Bédsls Zh &t t%e (f!) elcr))mglve; ng tbk'XaE{rlhg lout the feeds

ORI KT 87 8 |nd/ B are " an
in Aee eﬁ:mgatel EOR@EreR] ePNtEBIONS PY élﬁ@ontmﬁpé%fe@fi Oé:somatzq:aél be utilized as
anothBi €dedi ﬁrdaﬂi acthng ddzaedni Ad adifeceds dfnthe Hahd/eaddatdnmode of
m.xt ur.e t han n pr bl Iy
ope{aﬁlgﬁ 21 1esC odn gB!ﬁgg f g h?v qﬁg %%f\qgﬁlal b%xﬁ_{n% fge&g) ”& eche feed
le&ﬁ@I(SHPﬂléWIFfQ) @%amargg‘érron%w 7 fegbirectn dnpGhe RPXIRSE the liquid

1eadt16ntn|iiﬁ’afr8 BEMQforrhdiEinCtiEPRRAGH Somes Nthathilliremthesit @apidly dispersed

wit 1n sgc% él? 1§ gac%#)%rfg}ﬂ@leoas ? 1s %orﬂfedal'ﬂms %&Jﬁ@hbg Qone may be

ercent or less

providrhiira BEPIeR oY Zenai mhlﬁh pfiidel hewoReeaipas the feed
mixitite{solaiome) Contdiling brémpeliyameinjeeted thtd e boands s uabulent reaction
mix r]1?t21s 1tr}§b? !g?gm%domtﬂg}e%guapk&@ c styrenic polyner

[0040] In conducting a continuous process of this invention, it is desirable to provide,
maintain, and/or control the rate at which the reaction mixture exits from the reaction zone
in A) in relation to the rate of the feeding of components (1), (ii), and (iii) into the reaction

zone such that the volume of the traveling contents of the reaction zone remains substantially
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hereinafter will have a brom ne content in the range
of about 60 to about 71 W% and preferably in the
WO ange7669 about 67 to about 69 wt% B) deacti vECT/O§20061662321

catal yst in, and washi ng awaybrom de i ons and cat al yst

residues fromreaction m xture that has exited from

the reaction zone (and preferably continuously

deactivating catalyst in the reaction mxture pronptly

after it exits fromthe reaction zone and washi ng away
consthmord s, itdnsswatly prafeabjs to hews epminuprpiaeds i thegigaction zone and

contiffidtsUiGw! R t}ﬁﬁleﬁé‘tﬁdrﬁ Qoﬁé Qn thféeteﬁ@'ifd hARe 208&)ér @NEaintain an
T
to thepeadicntzond er efpornmae grlsed stgann m@]@h it eéctgqryqfqa_gﬁ iwhile at the

samePRthY TRE 1H%§h@v91ﬁ19{9 Sethe GBAR YN mikthfREinl BB Geactibn adad tsub&antially
to ab ou]% 1 w% (preferably in the range of about 67

constapt- ahout 69 W% and a vol atile bronobenzene content

[00413hi The precenses phthés inventioalsonbe 60GIugphat sty switpble pressure. Preferably

the pﬂ(&regsf ﬁr&hhﬂct@@% preLrB RN 6 Who W A0 Hiig b Shork PEIBablynin a closed
conducting this conti nI#ous gr ocess, preferably the

bromypation; 153Ft )?Vﬂ?’@ LB E SIS ¥ Ermed in A) s
conprised predom nately or entirely of a liquid
ProdiiosvUi& REED l'y the brom nating agent i's brom ne,

[004?ﬂ dn gl‘&ﬁ,ﬁr?.(ﬁ]ézg ogﬁhlstlﬂger}t}o&ljﬂ%pz}o &R 8 %uﬁ&%% lfré% El%a%n%tﬁl@ e catalyst

and eashin aveajshrpididy wed andh@abfetrlmﬂwn(ﬁanqf@@blymnﬁbma|ﬂFP reaction

rmxtgfke\?lﬁﬁ dy 119£n &{@o{lé &Wér@hfr@%éd@ﬂl) ”Iﬁﬁn@{r@s@ﬁal bromine remains in the
I st ngul shed 0 n exterl or

reactiqfMFtHL RF1YEd] élle?%]hvaﬁpﬁtlaf?%ﬁqﬁ%t € uem%s dqy ngﬁi(; 6nr89d18fn should

contgian feduciog eppltisstieds bydinwesudfitedn qon]v@é thsy bropipe fgo promide ions

Whlcﬁleﬁg'tl{ég Vpa[sﬁg& aWhy ﬁhth%)gqﬁg&{ﬁ ﬂHﬁL@r&%ﬁl@n@Q‘ﬁb&n @lie fidriching operation,

id reaction mxture
Leco'ﬁgpbgl,' fhes onblgfl’rg %’(B%IPlgt f,tgrﬁ:n}c pglcyglg }?mgu%b tan{i dléllno% the washed
bronrieaed anieniceswehicipolinsergaeducabPrduet iseQipdand Wé%hllﬂ& gan be carried
out a%q&q,gélggn{tg@q) tr@gheach injector, nozzle, or feeding

[00435 | rIP?aIﬁ:glvlf)tl?Qéﬁ%‘ﬁ&g é:paﬁi%stt in #é &‘% e a? §1n$ \Sf:rrzlgr ger y@lﬁ?ﬁ &arried out by

querethisygeths edtiss iehitionthixthisdyitoh quieching apappEtien| dipactivation of the

catal¥besh l1'>r)eotf Q%oﬁgnﬁ&fs 'ﬁ&:e’s@ 1stt§1ﬁic£l@ﬁ@drh@cm oﬁﬂﬂBqL]&Jﬁdhl?gyeacuon mixture
ra e radl e

e o st G ABSS L PO 8 D o e

mixtuor exits fromAfe Feastipe aaponEneihericpse, th guer@hwg(qqmgosém typically

com SSJSOXK/%QH‘! ﬂle\’lﬁﬁlh@ Y@ talapiSa c&&[n@ﬁ@ﬂ?@kﬁnoﬁ e quenchlno step can be
m nation,.re on, m xture can rgﬁ

cartigh UaInet SRR bt RIGEDT obIee g involves
colleminig diniing a wliarhpartp dgaf dimne l‘éé@l%’ém’@n? 8F HETIY 9‘??1"]3‘? ;eacuon zone and
thent ﬁ\%ﬂ?fqu@:héhm 4 tria) quzﬂﬁ:ﬂy (uh ok )m th&hé qasSndh@ECEdTheski tidio VE€ontinuous

queng PI%SF] 8a1.g}n,:ntglfz éeaCf_CIOtl Isllxg.tre a? cto%’g}u?o&snfe{fsaﬁ‘gﬁlocﬂe reaction
zondRedar gleaskedif drovitnthayuteddng eapesitite used and how

[0044} eTﬁ@ﬁl@ﬁe@f S tikAlgub&eh Rehehih Q@o&ﬁ&iﬂﬁorﬁ&@&bﬁb do@siderably. Typically
how?tg%r; t§haeg<tél:11:ar116 cgmpé)amg)?lt \a}( ]?X e %e %tl lﬁ% 4 wat%pm\/\@xg ri%qté&? state. An
aquﬂ:cﬂis eplutiptiiobnae whinote wuteble sakis Qﬂ]b@ﬁ‘hbﬁt peet] 25 pisaFAshiBE Femposition.

on RGitARCERIAABs 6ABalts which may be used in forming quenching compositions

include sodium sulfite, sodium bisulfite, and sodium borohydride. Temperatures for the

quenching composition can also vary, but typically will be in the range of 0 to 30°C. The
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be tolerated but if possible, should be avoided or at
| east mnimzed so that steady state operation may be
waedrpwsde Wiile it is preferred that all suchpé¢PESmOEE52321

conti nuous feeds, it is deened possible to operate

with one or nore pul sed feeds having uniformy short

time intervals between individual pulses. In each of

the foregoing ways of carrying out the feeds in A, a

S Parate oncurrent contjnuous or discontinuous feed
conGsRUaHeR, /e dUTBIE MBS EiPn SSMBHSEhek Ofess dNAe PG §9lts in water
is al#y) sustdptibdsionatiatids Innctuabproete, 0f situbBolirawhdié sefie rdsaduahbromine
ems{mﬁI ﬁleqfea&fb%rrﬁfx'hﬁg aftéltrelln%vgi%rﬁ 91&1' Br ?Bﬁndilﬂ)\ﬁqee{cﬁ%n zone, use of 1% to

1007 (ﬁ |du§ grom ne a&ﬁ)

L) Pty BP?(@)W P #Fﬁgf%wslrﬁorazéem@ﬂﬁ@ #igcps quenching
comgosigond 1o reaice theebroorifie trebrophideliend wdiidhdae ahedt cafied away in the
aqué@u§k1ﬂ£s% bwegmf emgﬁgoﬂcgnﬁmng @9&%& Q42 9{}??%913,, @.@ﬁué&%mo liquid

ne Is dl'y dispersed within suc
1S°°F%pa‘t§?‘i'18 e]rﬁ‘?ft %r as it is being formed. Thus t he
[0045¢ ac Prroduct oo vamyariewpriowi aied quehéhiag tedti el @ntudtbd by letting the
quer?cﬁ@@ réa[&l%nvi‘ﬁés% Qf&i@ecolcfﬂ)gé1¥ d&g’JO%MSQ %&%qu’ﬁ&(&%n&%}lhg %n orgamc

m xt ure(s)/so) ution talnin
Pha%en}V PR ﬁéolﬂ&dyleo‘%roguw% BHIBHE SEREE PO TRRLAr Rt and an
aqueasis phades Tei aygedrhask isnictdrged aatthe@amzinie orfgfifid Phaderis stripped
of it6 RBRNGE L&Y F@ne(r‘@ml i LH%E% BhPGEaR tgfactz%?hé}pﬁﬁpgﬁig%y %ﬁmpmc the

I s desirab rovi mai nt ai n or contr
orgaplk BhE 1) CHUCRG S Eachh e HPRED s RAPE off i PFminated anionic
styrené@pdlyoer padect forndg a pracipighiat [Tha pregifgitage caatbe refoveled by any liquid-
solid %ﬁg)notfecﬁrgap@ rlz%]t ﬁlti(ah))n &édtﬁ)ifu Qﬁg? (elnil Ik néc%vteﬁ:@ precipitated

react| on zone such that th e travel |n<111
wa 1@1%19@ 1§)qhe{1 H@et} égé{:qlb/nat Aderaperatugg the range of about 1 0°C to about
150@@bst antiallyconstant. Thus, it is usually preferable

t o have conti nuous feeds to the reaction zone and
[0046d ntlf Aefdied. e eamsedus phrsetfeom dha qianghingreperation chiginiegiBr can be

treatt@ WiBk e rhétal@@ﬁ’da@é Sl.;kdh A%8ddatah M @fbx@(&s %Btdsﬁhhﬁ’hﬁ@ﬁti@nﬁlagnesmm
C 1.0N

bRl Er H R PEBRRIP o RO Pty SRsmisadise BREly bromide salt
Prefershly, EhSFI ageep@tpnhemfsore stietquegctfing aperhgon @adreisgrmedsgipped in either

a coMihd s @k bhig o§éﬁ'ﬁoﬁ tcﬂi%rﬂ%ﬁi@ RiaB&k $R1%2k e tRfet ?qﬁowde an aqueous
e reaction zone substanfi al y

action. i xture
hydrc’%mntnc ({T%Oéﬂlﬁﬁ Su"ltﬁble PotELE& of this invention can
0043¢ CWhGIEI prapgrlacondnptesiintthp renpredesaribed fraykethabrymirhied anionic

styrdiﬁ@ﬁ@%et §rcﬁﬁ6§wl§‘-§ 8 padcefs B tBRSHYEN IR, {me abibih R08n %I Ban about
ose at i

500 8o QR1 BREDERARUY b 300 0B e R BT Rk bPOsh ARl impuriis

Drying [0042] In the practice of this invention the

Conipod ﬁh&@Us%&K@@jsﬁM@hé@@acﬁ@ﬁQfoh&at i :ng the catalyst and

shi t residues

1004852 0 B hKs, PoBie bR T BB SR oPPUToR BEPE piipuage mode of
Operiaﬂmarvaaqu%@l@senqlﬁ@ﬁ@ h¢ nepdras domppnents (ur(jh), rmad i(diralFor example, in all
suchbheatNer d;%iﬁiidﬂlslt i%r&ﬁ%ﬁe&@@ﬁ&é &@m@h?ﬁ‘i YFiRE a9 'Ehe,tlg ‘ominating agent.

L T

or desigiablet ase dosczibagd ér manp ef memmmeomlmtcowwdqnmhes iefarsedthiat the outset

of tlﬁ§ BotliBENNASHRE RV ed BrohlIBaBRIUARME PhasEudaSH!thd Blhctice of this

1nven{10 m tAl}gor%ule rli]cg:lejrll Bgmu%gtﬁ:"f‘gt !dgents that may be used are bromine chloride, N-

bromosuccinimde, 1,3-dibromohydantoin, and pyridinium tribromide.
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recovering the brom nated anionic styrenic polyner
product, and drying the washed brom nated ani onic
W@ o eni3e9 pol ymer product. Product recovery anpCTaSivnes2321
can be carried out as a single unitary operation.
[0043] Deactivation of the catalyst in B) of a batch
operation is typically carried out by quenching the
entire reaction mxture with a quenchi ng conposition.
activation of the catalyst in B) of a continuous
[Oo‘gjoc BIOT{Gg SWVBFCC%‘PlV?e’éaW}PF]é aleo‘izhonspataﬁ &nENThipereaminatd anionic
styreriix polyenerhat thexirtventisroacthoenapethdrsof 2pMmenevdrtdopalymers of styrene
wn}Pd{ﬁélfJ?hﬁ%&ﬁé‘i}?@ﬁbh&ﬁ&s agn%m@tﬂt%le %Hﬁ}i] alro%?a%c n%homers ﬁ om which

m. xture exits fromth reac ion_zone.” In_elther cas
the qriQnig SEETHS RGYESHD RS 1161 fSFMeS) prechpsapar e deaniiat er | n

the liquid state. In a continuous operation the

quenching step can be cagf pegwout. either

di scontinuously or contindousTy. Discontinuous

quenchi ng involves collecting during a short period of
whetdinR sedotdrogenmtornur en atkyi proewp Hasify fhomt he 4 eabdén aoms and Ar is

an az&ﬂal guf: hﬁ@mﬁhﬁlﬂ@&}wﬂ%%&nh&q &fg&ﬁaua g&%g Yof ffoﬁn B%o 10 carbon

nchi n ositi1on. ntinu uenc
atorp, \/gﬁﬂwg P@f»ﬁ@ffﬁ@e R Baefort Srepigneligeer Ube can be made however
of othen anmummnm(pcﬂsménscmc}t hethoeaotade frozn aled v SPaveight percent, and

mor@ WRHEEY at RaQf sWWwelbrk Ii‘)%rc@ﬁ@@icR&f&ﬂe%ﬂm%lﬁﬁcpﬁlet}{ﬁs@ﬁéﬂle with the
bal The makﬁ%ﬁq)ﬁféj: t he. a%ygous utenc I ng conpos| tion-can .
ey ‘9615% fé ing-RU RS tHuge yIRe FRnomeRk ”Jal‘u)é nibgi* ﬁ]élomc styrenic
polypmary Ossetl irothe walctlcmfm;ns irven@en dre fstneddtyanidnic inhiatdd peplyroerization
of ofid 8t ﬁoaﬁﬁyﬁgi@QHﬁmﬁgﬂ s G ggﬁbelllqt lﬂ%ﬁgs %gm&gﬁaﬁ :a% %th%O% and more
prefRghbI SRt L0 S oS et IR A1 PR s edvipeen atom on
at lehgrome egthgwerichiapdodrpald tinosystamof udh asodatimgreupsis temnposed of
acoﬁﬁ%éﬁﬁhbﬂfﬂ‘féﬁ 1 bfoup@ Rtk ﬁﬁﬁl-sql'%@ﬁ'iéa nyldé?ro £ EH@JS@BW €Breferably
uench| GO so var
at 1e9§;‘§05ga ARG MOre H)regaga‘t? }e n%)Sﬁléthtﬂaﬂ.gg spsh ey croups have ahydrogen
atorT he eaghcatita @isitom. (Norﬂnmltqlgmxampm ofonipdss trio@nmers that may be used
for ﬁ%ﬁﬁ’&hé e r&fic nyn%rs BP s ﬁHlbﬁ@&{ &re If:ﬁe: | DpMBLEh g'lsﬁyrene ortho-
0 suscept | I é to variation. ractlc
ey F e Mar BSOSO ET dud o F’&T‘n‘ﬁ’ﬁ{iﬁé&‘%&f’t s RA A RgyIstyrene,
isoprepenyloriupngt uvsydihamrthaleney aisopropertsiragirtbatienat i @mylbiphenyl,
v1n}f1§rﬁff1tabém: 4RO RimH ls%fler;es/o teu“?d 139%’0%%11%116995 PhosS AP an unfused

fite in ave convenient for usg€ as
benﬁfﬁ& FOgIHEe %%? Ciriofo% o BRSESO R Meg A sUbGoIes are preferred.
[003] orThis, therssyrehicelyamers tireinndbisineshtianaye typidalg polymers made by

ani ARSI E‘zﬁﬁﬁl B%Ye%r Arfgyﬁgﬂerﬁ%]&%% fo@%&%ﬁ%ﬁiﬁixﬁﬁc polystyrene

Pr ef era n is co e
is d%SSFg‘F 1“0‘1"0%? va?fg?l%% E‘lﬁcg ?@g%@er y and wor kup
[005H] t Blergisenotikmescditwder mordndirgdstgsenicpdlymgrstche also be brominated

usin@ Lé%@ﬂl%gatfoﬁ%ééeﬁy of BESin$&HtHone sulh gtétnﬁk Br ﬁnifﬁﬁzs Qgﬁ‘%@ composed of
reac (ﬁ%emass .cant ai ni.ng.an organj c hase, whi.c

two 8’6’??98? regganiog siyfeic Yy BRCR Y ebioRien B ﬂletlgfr:g} Pelyperization.
A bpodyeremixnodaonpestd mrdaginewis ofhasenst She sagedoyslymer made by

amoﬁat@ﬁ%ﬁla@é%%wrﬁa 000 §Es SRR AL oPLIB sna%l%ﬁéﬁc IbSlymer made

it's solvent. conponent. It 1S
by b‘“rfnv‘é?ﬁ gmmt‘fsdé&) BRHTZAEAN P35 2189 s aﬁdﬁﬁlpﬁafmwubstrate to be
bromingtediby agirasss phithds ibe¢rtiongbwiakeof subh bidnes somsantes iissnot preferred.

[005@] as ﬁ%‘;’ cﬁ'f ;I vaﬁ&? ok? rs&@ﬂ‘@%ﬁg%nﬂ:”éo@%n(fs can be used as the solvent for the

styrenic polymer. Thus use can be made of such substances as, for example, dichloromethane,
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styreni c polynmer product forns a precipitate. The

preci pitate can be recovered by any |iquidsolid
wa@epanaison techni que, e.g., filtration, PCT/US2006/062321

centrifugation, etc. The recovered precipitated washed

product is then dried, typically at a tenperature in

the range of about 110 C to about 150C. [0046] If

desired, the aqueous phase fromthe gquenching

. operation cont ai HBr can_be treated with a
dibr ORIl o S BRI OB o h%}a?f&fﬁi?éomﬁ&aa%s. ghproform, - 1,2-
dibrbyndethxna el, 1 rhlgoesietimmby drbmrmtez chioragthamiey rib, ditthtocoetane, 1,1,2-
t11b1{bﬁxogﬂﬁﬂé’ Clel Qiiete&%foﬁ%@%q ase r Omo?f"oggﬁgnﬂ gﬁnﬁcﬁbtchlomplopane

Pre&era gqueous guenc

1-brgmepytansn 8&%0168 B o2 DR BresthyPrapdser igbromopentane, 1,5-
dibroondpentangs dr-bbahofR-opghplbuome, 0 I-bromehekases dfbromoheptane,
b1mﬁ@éy\éﬁﬁ%xzﬂ{édaﬂchﬂug@%oﬁ{e%\/haﬁol% s, Hﬁegi:)%s tﬁ% %89% le:l%ﬁxtures of two

aci’d sol ution suitab for us ‘or_ sa

o BPEpSPH OIS dC?nn b(eh &S5thnn EFeigast ety edldtﬂﬁépmethane
dibrbmomietiahe,chnalni, 2lichlstopthendt. cBpohyuhésroptetdtiume éda pyrtichiarly preferred

Solvgﬁtpcess of this invention, will contain no nore than
ou, cPer (wt/wt)_ and ﬁreferably about 300
(0033t / IE SYTHC BPRUSS RZBRS X YRR TPESe TRRpURHEight in the

rangeddbast 2088ds aboutt le0Regot, | poafedie tHe0048)ic Istyrdxde bolyher solution
usedPRt1f %rﬁﬁﬁ‘m lyad féﬁgéreleS ®fo ARLEAN YR t@@%gfquceﬁﬂgﬁgpg&iﬁlo gram of

0 per at i on, rlous teri
SOl BB AL TR Py ISR ol st o s90ans should be
morg ddhterto despefisatpfor dtd innrensed Wsquisigy of swed fodymeesolutions.
[00 e%ﬂbﬁ‘llc s%ﬁ@ﬂﬁb B@ly@ﬁeltlp Elegfs%'ﬂvgcﬂrf@le%g%ht A?J&l% bEom f86ming the

purit t hods for. puri
reaciPg FNE G e ARERIOR F8EAE St P S Ak PEon should contain o
suitghds quantieyl of orgaaigysodfent hgoxnimizidtipn @\ml&dfepatoé titeScomponents of the
reacflsfl Rlik @k hQrddr td fﬁ%v%t o hedt trtban kfer Qrgf HHEL ht mm}(\%ﬂﬁfle initial stage

rom natin S can be use
of yiogds dn AoBARY %?FD%)PEW&% BIORAERIT SR SoEhsIvent can
be mhymtdoﬁneusz&nhoarzenb,nbdene:dc hI oride, Noronpsucci ni nde,
[0055] 318 Qﬁt‘éﬂ@pa\/ﬂﬁ@& & Ja'cﬁb Wg}é' i< fégk S)%e [aRJEnAJ%Lm halide
mers ar e. br

i onic styr om nate
caralib Py Gt i LR AT e EFRUIA O DHATiRcHama Ol sich catalyst which
is vérpeeful onfaamigibeopaltipmenixtwot is tlpnemen ariboopide heesse of its good
solu%flﬁ efpe b%rhﬁeog}?@rhéibﬁ%méﬁwtsbﬁfemn oﬁ%ﬁsﬁs ’Qﬂﬁ%gnomethane and

abl e vinyl arqmati’c nononers from wh

bronjg ?Foeﬂe%‘%ayﬁe n‘\lelfraawnw@% SANE IR PABAPIRPENG Rtpge(s) and chlorine
atonh@y itheg rhige be owsed | ia: for2GpCReArcantier erirtuRe iiscladd ydelogetstances as

alunSh @WHeEm AR dﬁ!h!rr}ﬂde%@ﬂﬁnh Reélo ”_lgo fgoamn kit aﬁﬁq?ﬁ&ﬂ&b%rﬁf&% chloride

AP T ESUR CLORO 8 AL IS A0 ss0s0m74

4), @ﬂm-bmmabﬂrarhhmb@lsm]mem (Al gB, €1, Reaa No.elfe2f7il 2d2-2). Aluminum

mc}ﬁ&meearp 2RI BEMREd als!stﬁe anIke ag@g@ td %ee@a&u@{ ngsr;&r?né aIn all of the

I oni c reni ¢ po I's sucC hose
emho %qnt%ﬁs t&% 11b\fﬁ1t18€,ra5%g§rreg ﬁ%taﬂzé as %% Itb%{ﬂagluc‘;ﬁ mpglélgtls aluminum
tribi@fnigwi ght percent of styrene and/ or
[00%] p %M&QXEE&%B @E‘i@aﬂgé H} eitﬂ@r lﬁ@éha&(‘c%ngﬁu(ﬂ% bggﬁﬁn\éﬁgn can be easily

rgyrl n renl C nononers b
prepagﬁclil s gen §r1¢19g éﬂ;q:AICh, (a s stance which is not soluble in bromine) and gaseous

HBr in warm (40-50 °C) liquid bromine. A rapid halogen exchange produces a soluble

bromoaluminum halide catalyst and HCl. Use of a catalyst of this type (with or without the
copresence of HCI) is particularly preferred. An advantage of using a catalyst of this type is
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pol yners" used in the practice of this invention are
formed by anionic initiated pol ynerization of one or
wWORe0g/0%43y? eni ¢ nmononers in which at | east 50% PCT/US2006/062321

preferably at |east 80% and nore preferably

essentially 100% of the aromatic groups in the polyner

have a hydrogen atom on at | east one ortho position,

and when the ring system of such aromatic groups i's
that H}%gggﬁﬁg‘{l{ﬂ?‘ﬂ{iggg‘bg%@ﬁ? nof g%eﬁ{lo{%éggﬁ 5)%2631*)18 preformed, and
thusphe foevrainktion bf ﬂm&hoﬂl@%tymnld: pm)yrﬁelpmliz&esabéry rapidly and with high
Sdﬁgﬁggptially 100% of all such phenyl groups have

ahydrogen at om on each ortho position. Non-limting

exanpl es of suitable nononers that may be used for

Produeco8aoplivge stdyApaiysis PobogdaresooBrdérholsenzament i on ar e
[00579Y Wﬂfe’ otﬂé IPI TR NAS %%&%ﬁpl%&%ﬂ?&tg}%ﬁﬁ%rb?&ﬁobenzcne content of

a r?rggﬁfegﬁ@mq %?qe?g}cé)olvpm p%ﬁ{gngylg}@gg P:?oduct Samphng and Analysis
Proded ueriopaseynnambded prtoeadyre fomsk x igdiemmyihing whether a brominated anionic
styréﬂﬂ%fclgﬁlkpf afisfd8he @Qﬁﬁgﬂ %ﬁ%ﬁéﬁﬂé EQfent sg&gﬁ% tlons of this invention.

ter 0ose navi ng an un

It1s pPhy e e R e Pgoqedirg be userl R gkaHelE o CETIARBHYSH product
produgeddThé¢ Rgpesduradd foresg oatyeif pnéfwéich echeefl ©906dircHona, bréfebenzene

deteSh)Ha80h GriRR!l ynmers used in this invention are typically

I 'ymer de by anigni c pal ynerizati on procedures. An
[Oosgicel | e gﬁ’ﬁa@éﬁam mﬁraBgl‘fﬁaWﬁlSaPrfPEﬁﬂuée ﬁcﬂsyf%]tl?/‘?’%ne i s
[0059¢ s c Alihedgh pegtobroniibyen pueethdlheXabfat obehpenebeaabigtd28measured by
plotLIQQ@J{R] s C Qd§01@t{nartg1§t H{eeﬁlogé vhiR1P Enm(ﬁlgeﬁﬁlbg] b&oxous dibromo,

styrenic Iglﬁ ners can al brom nat ed usin
tribrp AR UL N HaTHGR R 1R.O S RN HTEdREs Bypton NMIR
specmwatwcamrc@mmga Bouigzo 8K 400 MMY. pistromest fdt §dleti@ntof about 10 wt%

brorﬁlﬂh&ﬂ'aﬁl&ﬁy §6R0hE ﬁﬁiérﬁglefrf a?n'lgt?f%lg%ﬁlﬁgﬁ/dm&l%omc dhane -d, (32 scans and

ani_o a nitiat
5 Sew%fﬁﬁ%ayeo%ﬁﬁg%l&aﬁ%&s e yS Gpsodyed ipgath sghion in the NMR tube
priostoyamalyist. poierettingable (b, Chnieaki(eldtyto f1B tppat #d baseline correcting
the @%l:ﬁ(’ﬁ‘iﬁrtb %ﬁﬁb@c&%&1ﬁ%@dﬁ ;PHD aag lp%tm!lse@iﬁllne %p@minated anionic

renic eera Initrate
Styr‘?i’é 9?@?’16"2513‘? %/ﬂrilef‘i‘ﬁ?/g éllg%ls BE ]&Péeéaat‘é‘% the pol ymer
sulpsnglettreat & 1 penbfayh, haSedtrbyromopenaeass of this

or Sr e e R R b DDt TS Labr e or gani ¢
sol%\]ﬁé‘iju? éleéﬁ%r @@“L@%Agl %Qﬂ’trﬂ@og‘?ﬂz\fi’é%t for the styrenic
The poégmisof thEbosning edaaivnbestprde polyrserclipbatbstgion€8.4as3.5 ppm) and
aronfllec @g‘@ﬁ% Bto @'Hﬂrﬁ’f &g%iéa%@m{i&{ %QH?M@Q fte I'F.IS an thc molecular

mg | or onet h ane br onot r or onet hane,
t& BrC(?ﬁﬁ)é)flﬁ%tﬁ ﬁptq_reatr 6#1% RRURL, rpé each’ component 1s calculated
Sumlmdammjmc aghparteef h@n%ﬁ tdtrabraimobdraeoet InaAaribrbnighdnzene, and 1,4-

d1br$)ﬁ1bj9ér&€f?@&éi‘ﬁ1@§the %oﬁt&t@oﬁm@ﬁé&@ﬁ%@&@@ﬂﬁe brominated anionic styrenic
ane, r ono- 3- chl or opr opane,

di bra
POI}TJ‘eBraB ngﬁén‘?nﬂf”érmbut ane, 2-brono-2-nethyl propane,
1- br onopent ane, 1,5- di bronopent ane,

Prodor6 AP o2chBiRy | but ane, 1-br onbhexane,
- DI - onmrf, ane, bronpcycl ohexane, and Iqu|d i sonmer
WO%& ol DDV GOPARLAD G S theihiE SFOPOF el ¢ CafakysHpbef i Fgntion in the

range of alprue 0 Sunbie perrpouordssseelatibetothe enioficatyesrie doyaley @midswill vary
som@%ﬁat@e@&&&ﬁé’f@?%gérﬁﬁle 4 e gﬁéﬁ@ﬁ Sf th@ Qgtalyst the optimum results to

roet hane. Bronoch

be acégc‘fq C:«Llﬂc;at?lf: PageeR A RENAPPNS nFa welght of the anionic styrenic polymer
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[0053] Wth anionic styrenic polyners having a weight
average nol ecul ar weight in the range of about 2000 to
w@bwai76¢869 000 ppm preferably the anionic styrROi/US2006/062321
pol ymer solution used will contain in the range of 250
to 700 grans of the styrenic polynmer per kil ogram of

solvent. Wth anionic styrenic polyners of higher
nol ecul ar wei ghts the solutions shoul d be nore dilute

.to c ensate for the in edvsc sity of suc
being psSrarases PR e IS R0BAT Ao oA 2t ’;‘Péﬁt?]cysb%}dfﬁé?m‘f Rolystyrene
withpa ethines@lrieddrmuia twedelg @f V@Atdatong rprowortiers innthé odrngend about 0.6 to
aboﬁthﬁ 8 E{ﬁﬁé "@noth)féPrﬁaseI hén rtﬁ@gnicﬁﬁ‘c %ﬂ% u;’lQnea b@ﬁ’ltgcglo%nated are

operati‘on shoul d contain
fecoauaﬂﬁefiy %?te P dHRicenRESHgBnth e AR I fh& Taiie rA‘a?’?t‘@l‘?teSf”‘Prﬁethe more
comipbael dafa ih HabbanBmaftsr efhi¢cthextraeaet dapnfavux butle effiect of the molar

T atlc?n Bg ;%IBH Ot 5 ;pcggﬁﬁeﬁg "(‘P\PtSS a r§él§ﬁ¥e@§] gnﬁlglg ' lgﬁcﬁg{ow bromination

efo&"Bﬂ?‘th (88 erfbsﬁé 1Bfang pﬁ’éli‘f‘ét %UHUO%F opRiinaize f%%”u“éaﬁl?%f practicing this
inveatidnt i onal sol vent can be fed into the reacti on zone,

if desired. [0055] The cat al yst as used in formng the

reaction mxture is at &%1%1 al um num hal i de

catal yst in which the haI are brom ne or
Exaﬁﬁ])llé)“ ne atons . One such cafagysh Whi Ch 1] Very 3

eful in formng the reactipn mxture i s umnum

AlBrglrhol@% blaebenm of its go:Jd Is¢ ubli | 072 1N lxom

L P N
allt ||a| Ullyul vl dl UUII DUI VCIIL p=) SQUUITT Ao UT 11

BromrPeprois Ao RRPHERE MR un| num hal i des copt ai ni n

1 4mbdentyenidre aton(s) and chlpripg atjon(s) thatogay [be 19
1208 e% Orlrlloll)é)nlzlelrllélg lllL—: react U”j_gi :d::q;c Ir:l tu bgbll 0
1,2 Apj-miebpormehenzags.  60284- 44- 8) , &1Uni T bk ori2de 0

chloride (AIBr2Cd, Reg. No. 60284-43-7), alum num

brom de chl ori de (AI 2Br5C, Reg. No. 380907-74- 4)
[00611q NiotseSreiaty dierlates| ereion) laﬁpﬁhﬁ%bmpgaﬁlz@omo R@gi tetrabromo-
bendine chhidd{l@roh2t 280. pphh t6rGan®B0 pprh ahd iviedEfoe thig badsinab@ APS products

achxlgé«%j?tatﬁe &%ﬁ%%% yt}tﬁdﬁgf; Egg}lal?[ tg Iaﬁs fn%ﬁ{i(!n? Iy Jﬂownlﬂlefable A. The

I nven
work teatedd Taleal JEImAEer Btn hate thes Z6H B Bk ertalystdevel for the
contdhuats riueanidakibh ofmAMKS. of[]ﬂ;%ﬁjle A isatiajugtttoS0hidteé Righ bromination (ca.

68 @t%)tl.@ﬂlgea é??‘R%JIRﬁ{lonagt 1%@809 fagg E%F%ggé %91% of 8 minutes

e easi rqpared I Nl n
at adeipperatiue qmb@ht 1 Cnatlsg 9111%111 &yithe bmwmylemwdatg &beoLie Table 1

here'ﬂ%ffte'r & @ Whéfe 208 1ebél%ﬂsqegﬁ&@ tB%he BVEIRR 'E]Q agﬁghé@,%ommatmn

g agqegﬁgducsasolug br gnoal um num hal I de .

was ‘F‘{) bytbropbepzeng PRrRatiogs wa pearkyslignipgfe {19 ppm)

whilprprodiudy thermblheabiliyreseinedhigh. AGe3e iesulipahtd iodicateltlyat a combination

of cQﬁtﬁ{lﬁﬁJE %gomﬁg‘u@xg&?cpﬁﬁzg& L tabid B Rd CahR)sY Bl eIQf fifepé ah opportunlty
b egl pe i st ha;ct t active rom nat wg@i}gem es be i eved

to bpll lgaver Rasth ARy P’iS’PFF |q8ﬁ é%y+§1g§1 5 FedEging Dremppgpgene impurity

formatmnbr om nati on of the anionic styrenic polyner

[0062] t Aab&StI8M N bk (ﬁﬁbﬁgn}ée@é"ﬂ)ﬂﬂaﬁbn ka9 Iﬂhsr%gbﬁﬁ fo¥ith¥h bromination of

APERBiR BiseTeney iCR ol o Siiﬁssﬁuﬁé@nﬂl&% Yigd about half the

leved | Aldd a§ Refatedcer Bxamplg B anbenpedectclomnt aéntut dfalf the amount of
bromobenzene impurities (see Table 2). An even greater reduction in bromobenzenes was

observed for the product of Example 5 where the catalyst (A1Br3) was fed to the reaction
dissolved in the bromine feed stream. This metered introduction of catalyst to the batch
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a brom nated anionic styrenic polyner, use of the
follow ng Product Sanpling and Anal ysis Procedure is a
w0 e@omnsntded procedure for use in determ ni ng MBUR®06/662321
brom nated anionic styrenic polynmer satisfies the
vol ati |l e bronobenzene content specifications of this
invention. It is not a requirenent that the Procedure
be used for exanple on every quantity of product
)yr oduced. The Procedure is for use only if and when a
reacrq@% desyits dp dher wrtcdlevel YrbspmnBenzene ferBtation; a8 & Gogpparable continuous
reacion g&sam$pl®0Q58] The Product Sanpling and Anal ysis
Procedure is as follows : [0059] Although
pentabronobenzene and hexabronobenzene can not be
Riiad PivEanicaP elivme sl % ynat el y, the nore
[0063D] & ddeebﬁminwtad aﬁﬂoha:tﬂtﬁemd @thﬂﬁer@l et BaProdticddiryanse of the process

techﬁglg 8% gi" [Iﬁp E@EHUS&P e%@%n?&%%d&%ﬁ'déﬁ@b&&aéﬂé gonc%ntg EHO more than

ure. tra are acquire usi n
abOLBréQQ epmppyd a@@rmzﬁh@ttﬂ&?ﬁ@ﬁm Fréessy ér%mnewgl agonigyfeniggolymers
of thik Yvien o nmeedtha]nd@&ablesmwaetm@uaommﬁropemee aFbpexample, besides

brorgfn% lél)lflt!ggﬁ 9 ltl'ﬁ:h:l?ﬁéﬁ? O r O AR %0{13'?1 &/2‘9 rzlgd q’cﬂ? b?orﬁc?&enzene contents,

acl d
the Iéﬁ“é, E@r%atefi ﬁn@a‘é"rﬁtléf@{l@tﬂoéﬁﬁn‘i’rﬁ of Hs W&lﬂbﬁ%ﬂm dgsérable thermal
propeftidsyBidscoldif dharaceeisticd) JTHehe pEEr? cqpeako hivd kR t)elt flow indices.

Pref@rréd AR l%ﬂu}?ﬁgc? Bhi%ﬁjhcc& R %&gmte CotREE Eﬂf%}éH%&P als§MHAVE reduced

contributions tromt roma rotons
PercsRigRF ok FAMRHF gHiee vathy phr-su HFLV?FE prompifg 250y ofifag preferred new
bromgingted|aticad @€stirehgoftneds oShisxghedntivaaiso@itheripre tA)]r a thermal stability

in thf’?éo 4G rhltee‘tiﬁglﬁg% R 2]%68% B IEI))%[{JIP ln egsfsr&%g%r Still 1?1%1@ prgferably 200 ppm
of HBrdrdéedsraordelvem mpféfﬁeablmﬂég pahsofdfiBt hlelebsr) onBat getrmal AE color

Vahl%rﬂyQHé Eruntef t&R 'o§ 198}t egE fstlﬁl &1&%%&1%1 z{b%g!lQ Br feQS)A’ Stt@l Mor preferred
aromatic r. egl on

newgﬁir’%’flﬁ’é"di aniaRIg SOTFHE BOIVARS ?fatf“%? lﬁﬁﬂ’tﬂ‘?é‘%a@ € ﬂi’log’r OF these (A) and
(B)pﬂipghies of the conponents of interest, the anmount of

(ﬁl?c hU&M? eft dic Rl Latag. n&mﬂr' Eﬂtf oft ﬂﬂ@ b@&ﬂﬂﬁ?&i anionic

!
Stwaﬁapaﬁmerﬁ?éﬁ%ﬁﬁ%éﬁgg ROt T4hes of oy op A Feabout 50,000, and more

prefbrabhoibehe emee of ab@rntl 0gf00tth ebbutR,008t ed ani oni ¢
[OOéSt]yrPﬁlEulQﬂk%?&Eff@@bfb?ﬁgaﬂe@ ah g ét?ﬁéﬁﬁt ﬁcﬁ{r‘mers of this invention and
f

t t t
equcgiﬁﬁ;{l% I 1%?1{.}13%5(? BIB(B:I%P %8 §ty neé a sylgyf? & Ingl:\f/a%fe fcgllune contents in the

rangerpf @houtdid torbbte’ Inanvgeorofobdrtnghe GorBems benperocethian @bout 600 ppm,

and |n§oﬁ§ ﬂi@e@aﬁ;‘l;y §bc§1@ 3bb g)pﬁp bpﬂz'sé: a%ﬁ%ﬁﬁﬂl&aﬁ? LY TSt URES the following
.| “vary somewh epending for exanple on the

pro}%?@i‘i‘r?fosnl on of the catal yst, the optimumresults to be
1) acln tbomagl A‘d:“ndolbhealnakzél@oahds nmononel i ¢ fornul a wei ght

2) 0 RO S WLERIE PPAMIES SEbIR, 188che 3508 Bftcss or pibr

and gpiiowdlly, polegsitope enkothiafh a m)nomsl ic formul a wei ght of
3) 104 @gpthaRBer :We@z%%rntlél@aﬁaﬂ Weikhen B98It aBBAUID, (H0Bo hBout 15,000

o TR PN b Shtare

4) an initial AE color value of 5 or less and still more preferably 3 or less.

Brominated anionic styrenic polymers of this invention and especially the brominated anionic
polystyrenes of this invention, having any three or all four of additional properties of 1), 2),
3), and 4) are more preferred.

[0066] Of all of the brominated anionic styrenic polymers of this invention, the more
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recommended. Note in this connection, the data in the

Table A extracted fromthe nore conplete data in Table
wa 2dvenaidnaf t er, which extracted data focus on PEEUS2006/062321

effect of the nolar ratio of AIBr3 to anionic

pol ystyrene (APS). Relatively sinple | aboratory

brom nati on experinents can be used in any other

situati ons to optim ze results when practicing this

ntion.. TABLE A [0061] Note_especially the |arge

PlefF‘é UED b?fn’rrﬁtetdoélné‘?mg PoPSHEzne HoilYDB‘gérm and

t et rabr onobenzene content (from 1280 ppmto ca. 250

RefdPiReaH ¢hd BYRSih ;or the brom nated APS products
ower cat al yst | oadi ngs pur suant

—achreyed af | to

00¥l; Befensnsriy nap ggldg ol Fretresalthe ArawiRes \Whichk schepsticalyy itlustrate
typical pledbire] shsteersdonpdatéeing t}ret;inenresselsoﬁ/t}ﬁMtVemdrh THeee Figures are not
mten%éarto mt ahyﬁltveh@e(ﬂo %ﬁg s{eeﬂtae lQus brom nation of

IS a to ac I eve high
om%h%&r? 3n “(hd%P 18618°w%°a195 PAymiediRIpRIGH T A feeding system
adap;ed forefbetinngka meixairorgf aveli@gmgr @ndan@alﬁnﬂmmhalzﬁde catalyst as a
pre ffxelfeld ta%ﬁpaeééﬁﬁﬁgneopiméﬁg g# ejbr\(;c P IVQMt ellssthe other

more conpl ete Iven In reln
feedt DR SRECAbEieaTPE B RAD iF BRVIERLY HoXPIATUIE Bid injection
deviex angde ef fByorbpayineatthats hased ingide @@ldso-limad dip thbavt 24or bugiport. Dip

tubebf?[f(@g %‘9 %Jdgrd%&k%{bsﬁdQE@Ho}[lg%ﬁﬁc ?ﬂ%ﬁqzagb]# J?&:@and is thus

uct. thernma I ne
sultz?, & E’ﬂ)

WRYR i ippmesies ipteghe é’r%fBWBFlﬂ%F?%HOBfm’é‘&HFl ﬁ‘ﬁ%f’t?sffom the
feedsr Qiondnaits harsinkb amehspfosezilwtth]lnl tEe mectired, aateltersitalong much of the

lenétl?\ﬁﬁl %ﬁ&{@ al} 1%01%%65 lé 8}1 1Jc ?45¢ 68193%111 e@'ﬁgco a smaller
|npro qual i SI I a ucli ng, bronobobenze
diamegfey; fopgyit oy ﬁﬁflﬁi zyvemréaa eﬁul%wrm‘ﬁi BP3rEY @vﬁtil@h@lug 18 so

thatfties exat pationas cah&ﬁt l@ opéehsfiato adied cldnatvar 2@t ih@nwhich ARSflow from

conéMl% J]ts Bﬁe@tleél‘ n%lﬂg '1‘8”9413}%&3%%@5 %&14 ¥ ?At%\‘\%s\%ﬁ?sdolf%ﬁ)dt‘ube 12 either

b
by V@%fé%%z%;fg‘ﬁ%?@ggﬂlaﬁlﬁ@f Vitea-pis eruippetdiamalss of dipaple 12 orby use
of atpiheraBtyuifrinnofar be0TApheREaRet sHopu idispesed &8€nd &l xtetor of plug 18.
In eib}per%x% ]ag{n%% ?%‘a (I_;lﬂjeligé &r{o 14th§3£ IR ggegél\?\ﬁgg%on‘tl ﬁassm g upwardly into

observe
the igarior yrace 28 Hidy) ﬂ%hsslzf dixing %hﬁl@heé 38 5 pspaliidsnslogarg exgept for the
entrt/ bperbﬁglmloﬂ thef feedk sitdoaanits Iiisl ZHﬂrﬂ Bladidlty &%&Eﬂ 9611: @bening into

disc 5{%@ XI?C%LI %ér%h]glgsgﬁn)%ég hglfcﬁﬁtti W %csa tﬂsueade aI{]c ébs ué)per exterior so that

it is sefiewi Pftrsista @aéwelﬁnq@aﬁwm@fﬁ)lmsr@mr é@l Ani oni ¢
[0063K]Y I @NbperROby,NRE %rcﬂ%mﬂ&ﬁrﬂlﬂﬁ&ﬂbﬂ mnh%)c@(ﬂ ag‘éav ahd aluminum halide

cata?s?&@?lhsg?%néo%rﬁggcse gé X?c? 5'% Cf)t?le ¥g1% dp ﬁflan101ﬁ\9§|£¥{ergc pglpﬂmel flows
thr Oaaléi renduits 1§ 4"6‘09&: et pivine @bﬁ@bﬂe’l%@ﬁ beeminafing agant end catalyst are
travéladinakown a8 ammhrélfﬂl@n Rh&ftRalnyc s’tﬁ@ﬁic p%@ﬁnélﬂs@h@iron is traveling

in ala%%a%l?x’mvpgr%@uggtt ion. hem gtﬂ feeat %Aters cgarpcp {ré)m cetpejc‘%enghc&?arly in mixing

have arac
champeyZfrapil gaen vAgind saeqsider letﬁe,sr,h@@gum niix@reis foreed Grgugh discharee
conddl€28 aMpeutt oaified B3OGRdEMoAROBomAndti oM Hadish hdWare.

[OOﬂf] OICEDykﬁlecrgﬁ}e,régn&gpStle‘{l z}nsc’i’lﬁ are made of 3/4-inch O.D. fluoropolymer tubing such
as Teflon® polymer tubing with an I.D. of 5/8-inch. Conduits 22 and 25, plug 18 are also
typically made of fluoropolymer. Conduit 22 typically has an LD. of 0.466 inch. Conduit 25
typically has anI.D. of 0.3125 inch. Typically discharge conduit 28 has an I.D. of 0.375-inch.
In the form depicted in Fig. 1, plug 18 and discharge port 28 therein extend about 1/4 inch
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t he new brom nated ani onic styrenic polyners of this
i nvention have very desirable thermal properties and

W@ 0a76har act eri stics. These pol ymers can al sBCTES®06/062321
high nelt flow indices. Preferred new brom nated
anionic styrenic polymers of this invention also have
reduced percentages of aromatic rings with
ortho-substituted brom ne atons. Mre preferred new

brom nated anionic¢c styrenic polynmers of this_ invention
beloy the lasyarmept 1 Hmfubs I2n drimensiopasf e sghampaticglly dopjcted feeding
systehher Al 1 Shabalyl depeddiat fof ex3fplppirtherschle®$ opératibi.

[0074 “in a1 RN & ean! e?aQ%n F‘aolfnﬁ'%rﬂo FanhBSE: ARE £%98r a 10%
? SUC G 5t dpefstonil s A7 1 Sitopam/itgy R

solutlwe?fra@pow@aﬁt&en@énamg@;ﬁ% . 3é’F1 cagk o eI gght of 3500 and
a feed@5t® of 312 kd/homiof bpsrafrercablajnidP0 an wesE)AIBDL el resiteree time of the

nnxt}?lkeifo%in%qn%l\%&%%%trag %Qﬁ(ﬁ:@'l? S c%hg{“ c polyners of

i nvent1 on (A) and (B)
[00784 o gibe floasdiagipobaf] Fipes 4 @Pélley!ant:ﬂéy @@twegww &% eysire that can be
usedol éduating\et@hinuohs pheelirmmivaat @dhidmhwmiion s BysiedllLthe system is

com’ 4 oo%f Q e% 0 ntﬂn%q h—f fArQuEHI% h q“e?cftloﬂ l}g:u.re including
BRA0D- Foambtlctol i P B SHEHRE RS

the HEBH gepl@ﬂugﬁamugj}oregqgr 48, g@%g@to Q@ng@d of @g@gjmg flom reactor 40 a
portiardfittddifsil Afinr ezfcﬁioheﬁhxhﬂ@ ahd fth@Ehi &gk cSityiiR8d & quench vessel

(not Bﬁ&\% ?uagfnggahosh 48}3’}/6 r?}\?osgg gf ﬁi&?‘?og '4%' aInM 1@@&@ 45, an indirect heat

br om
exchingy 4&( il ﬁét%b?nlﬁl@?ﬂfﬁay nintthe fqrahe@l%tﬁdalaf@aﬁang%r 46 is disposed
upsta@trom hjddds 43 STDIS AAe AewaoiéLN FisHnObumd 4MEE at karemove heat

genqratgg Ey él%%cl@%’l{%fip%%% 5? a§ w@ﬁ %g ﬁé P1J0¥1 tﬁg gyy(%tﬁgrggo Pf)cmiﬁgnon reaction.

e as
If desirepdrea| axshanger 46 che bﬁ@lacgtafcaé!mthm é}lﬁ@lﬁt’lafsl%?tl‘fee@é eactor 40.

A1sc29noee ﬂhﬁﬁ bﬁalsucsht 1ok Ekéhémbél‘ &h%%&@@@dﬂh%ﬁhm&%u}h tdaytor 40 to
rem? ﬁ%eta%) %t r{)éorg / %g(l%r%{ 18f:aet1 $h & %rhb 10a nd I-%)att Ieycc)cqlanogf 4*63' % t?f %lvrlded with

er average~
a flopepftvitable heheatrsarijeg bﬂwaits@gln as g wase r eflgylemposlycol.

[00731d AR c@?ﬂcbé@l' ﬁ}?&%@ﬂs 4p 0fl 45 l@@i«ih ai1a25ppﬁ'sedi Qﬁ;ﬁlméﬁt Eﬁough not shown

|
in thﬁﬁlé]falél?aa%]f? ggbgrur? z,gtgle og?lg?ﬁ oﬁ é];t\;pg%tmé X |33 a 1% 4%t 3re speaced apart from each
othep o i s SN of hAVEITEPISHYRHHCEGEs bes b oward cach other

and Qﬁ&?ﬁn'tﬁh? dt ﬁ%}at%gres @@dowﬁé yerae@&sn@itufem&mwﬁ%gﬁ Reactor 40. Such
avl n

an agpn@gen% n1¥su§<35 Veé%aap c%ﬂt%cq% of ag}? glfrxbe%ge c[og%%%etrr %ﬁe injectors
and gh¢ rezctiomenipsfugerifloating threughitlee sqaywémHmpm yrarensyes highly rapid

1n1t15hbr§oﬂﬂﬁ¥%%thﬂﬁuoﬁB&cﬂ@ﬁeprefe”ed are brom nat ed

oo B R oo AR R RN G ST Ry g orion of the
circolptingreafievinigerendibe lsoschismdtakezitf Ying 44 mttnat:@lx tyqslise‘aﬂted to and

dlscﬁﬁl%fa@ rinRd aSVéEﬁnﬁlJt AhoRd Cddnedififigt N QuBLEHRS Sﬁf.u@ fwhibh Spromptly
deadt] tl on. 1 %ese Figures are not intended to limt

Cth"a St 8n to only the systens depict ed.
[0075] InJector 43 receives and discharges a solution of anionic styrenic polymer in a

suitable solvent whereas injector 45 receives and discharges a mixture of brominating agent
such as bromine, and catalyst such as aluminum tribromide. If desired, three injectors (not
shown) can be disposed around reactor 40, one for injecting solution of anionic styrenic
polymer, another for injecting brominating agent (with or without solvent or diluent) and the
third for injecting catalyst (with or without solvent or diluent) so that contact among the three

injected streams occurs rapidly thus resulting in rapid initiation of bromination of styrenic

23



10

15

20

25

30

35

[0068] Figure 1, which is not to scale, schematically
depicts a typical feeding system adapted for feeding a
worRoworaedt brom nati ng agent and al um num hal PABUS2006/062321

catal yst as a prefornmed m xed feed, and a solution of

anionic styrenic polymer in a solvent as the other

feed. In the formdepicted, feeding system10 is

basically an annul ar m xi ng and injection deV| ce nmade

of fluoropalyner, that is housed inside a glass-I|ined
polygres. {nfeh mlnf%emgﬂabwem Biephieg Héeatzls can g B ¥l Fpariian relative
to eaxh @hd¢rgirboidey thenidjectetieontnksyfrghass injaate domaribocoatae vith each
othegqg?ndﬁrat I;lléf'érﬁ%i t\@ﬁ’lﬁ cfl%at%?%fw@rfgw' E@E%ﬁ&é orbﬁemsﬁ) Jf l?t’ﬁee injector

t’ on react| on mxture forned fromth
arraRgeRaRt iy olves disgosine heduigrtoprs e diraqiey A0 wish thﬁtr%m%?ve axes of the

thre®fnjeclb 1@}9{%@1@{}9@{&@&1&& sbhdlaengidt 1007 isteivalsube
tslc% ortion, conduit 14 is

[OO%gnfhiel SYSIERR 9 %urg 1(@#13’&95%‘?‘5&'3 adg?ﬁfmetmél?e vicinity of 45 psig.

A lafgen disntetdiGuintlar presducanetiepdinin 4nhifddbicited fmrmﬁdonopmbzmblrys disposed

in aff\'hfnﬁ &ysﬂﬁn]lﬁ tl?éJloBE Ny réa{é?ore:ﬁfj f&oé&r\;?m% Q(f)%ﬁs H{ fr hthe locus of

into ﬁlXIn? rom
Sta‘ﬂe &?ﬁ‘&ﬁ‘i‘i a5l pumpy A &3t S@&Wﬂﬁsﬁ%&laiﬁlq flow |°5fﬁaF9°%€’é76tPé¢'dPaSSCS into the

uppen enkli andtdue of thiedowear endadfl Bumf 47| Prunu B2 isl@osidt dxeeptfipr entrance and
exit ;b'oftg YPit® En&%oﬁh{a?(e %ildlotuﬁldw 'i)? Eeaggglm%réﬁlaﬁd%l l\é{e§zrltﬂb§t near its

nner |ane er o
uppgrend grahline hg%%gﬁ%brwmﬁaga%@&ﬂ %@mﬂ Haﬂ%%@an BFBFRAhht escapes
front the readtionimix oot dpé tgtht Hressuregiropedthirate dide, to exit through a lateral
t f t
portl?['itg?uf@ 11229 I%Fly g‘ 89 g%‘ej&{ (ﬁ?{e s;i\’l,log/lrﬂﬁ’ g%rg{ggﬁ%rh lﬁ?n(fl {cHUPBsorb the HBr

I nt
fron ﬂ’&egaiéuegfw B §xithEppetruppd] gadingdh ed encl osure
[00773 cept plaferrédhéeantrof thiseinivagsorf mhetriaécélaedi@1ﬂéd in Figure 3 is the

discGPY lﬂl&tscgrﬁrﬁy ?)S%ﬁsegﬁgioﬁp 191%' rﬁJt c&B&EQﬁ gq gé% IBr grom a loop-type

ope Into condui t
reactign .Sgst?lwﬁ eSa111|U§fr%tﬁi1 setwarptiselly insHigpiset & wiieor depicierdp Figore 3
is idemtidas tcsthe eystdrh bf Bidurd 2 exdepethhodvarsindgaie Xime 44 are absent. When

opex@uéb ﬁ% ?Hl%?rl:%éga? [apegg\%te& CQ&?éSQFI lt}pen‘)rdé %ap&gfﬁ)rtg%gout 60 and

xture % um num
prefergbhy “}isﬁbofl? tnesightlh @5 R gPpdygt forged sam e retaed in the liquid
reac&ioh uikoite.0Thirhia® teCadshyfa@e inGt @ny yielimidabing atreed digha separate HBr

scmggépfy&}ﬁhe]@ve%g r?% ?tut {H IPQ?S‘H L bgoq?ﬁ‘lg %alues 1n the HBr can be

rom nati ng agert are rave
recoNBNRAETH RO o €T thﬁh%li‘?a"tf%’énﬁ(ﬁ‘i'fé s nglywmacand reducing the
costpﬁltbmﬂabomj' of sueh braminean@ldsnFuitheratheaetiafiel BB t@en observed to

reduQE it tv'a&% ]]t r@hc PJA‘éu&? %q&nkgt efEl?CﬁC%dlg%g &%ﬁﬂ%ew%uld enable the

per In mxin
bromieBHGR PRTeSt 68 §Pe]taFF‘e Wik [t ANVERT Rt GREIF §5F GF cegnoderately higher
molediaugbighti sibrc ggrainpolyne? 8itittle sathe tvebsf folwemt.30 and
into the brom nation reaction m xture. [0070]

Y 2t on(r) pol yner tubi ng
[OOM]t thambltoIﬁnnaxéd Eh&nlmﬂmenfﬁqmlwmhs dfZhianave2Gipn phudeiied as flame

1etaﬁ{e{1§’lpsggﬁ%rfol\é g&g—hle}ac Hﬁ@% agi sufclé ugglgﬂ%%g&% an%gagmotsetaﬁg polymeric
Mg} Wnﬁa“s‘heawg@ avgrage melennlarpshehisgiihe pelyspers that can be flame
retadicd phesuget toalid ntend8n bars vaglwibelyofrofh.18Womblaelar waighhpolymers to

v STRSBLLER Eoch, FLAR S B0 5o

thergroseffipe (Rebenars thati Gk Bawedriardnd withdhapremainpipd anionic styrenic
polyaieqas of ek iheerdiongirs kséwemothokd ¢f ordinagrskilbinythe epe Mihdrgpersons who
for exanple on the scale of operation.
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[0071] In a typical plant scale operation for a 1714
kil ograml hour feed rate for a 10% sol uti on of anionic
w@odoysteppene havi ng a GPC nunber average nol ecPCHIS2006/062321

wei ght of 3500 and a feed rate of 712 kg/ hour of

brom ne containing 0.44 w% O Al Br3, the residence

time of the mxture formng in mxing chanber 20 is

about 10 4 seconds. [0072] The flow di agram of Figure

2 schematically depicts on e of systemthat can be
may g a@fzraiiag §rthuch mpptiers éh?‘ﬂlﬁaé‘%s I RSB s §eaHtre at exists on
suchts@bfctsnvention. Basically the systemis conposed of a

[0075@0%&%&% ni; ﬁ'@%gﬂmﬁ&) d 19&%%4%?51 gﬁé’rg J? ﬁ'ﬁé ehb&hare used as

uct thro
addifepage retardagts tf%Fk‘é‘n@W ﬂ'ierlﬁéplﬂ&!“ﬂ?ﬂlylﬁ@éel rhyeRHhe mbodiments

of tHi€atleatiod Araflpeetieaniat compositibaltahpiigng andédsobne thermoplastic

polyH’leNa & (ﬂ%[]r% LIeL %)mq{ltgdtgg a? gtolga&% £ & Rinh QgD glgl educ polymer

inj ection system conp
Ofthéﬂ‘lnvﬁljl%l or 43 and injector 45 an indirect heat

[0086X C IFanga ardb ernadilasdics hath Whidh Xiey brdindted hiienfcastyrenic polymers of

this gn%hﬁ{n? %an E)gaglelgféﬁg%?&gﬁt éo fﬂ egie ?)ﬁﬁgetﬂp %E rﬂ?gq}l\flé’n?l% include

ors dovvn ream
POlYP@Y}e@Pro‘FéeH]i’é‘f&tlat@e RebRTEtESy terhibalpten p@iycpfalﬁbe@ieneaglmethylene
tereph@hdiata spd1g@imdthyiend thephathatats brands br mmm& bbivd @asdre ofithese, and

anal!) %%u%%%ggﬁ%ieg{&qﬁ‘érfn%?fagﬁg Eg{yeétgrsc%eggll ﬁgﬂl@h oftBnforced with a

ere Ive to reac Al'so nore
reinforiing Sk stghanBlaes Bkehabk é‘?ﬂeéaﬁh%%oréﬁwo@ﬁé}ﬂwfﬂs are polyethylene
tereffildlSieaint @olyblutslereaaebhihalhe. t Rolyainide ehdremplaaticyypuch as polyamide

6, pEfsl,%H]rJ&’é‘% é d&\?\i}rérﬁ.[}la ?ug}g tlggm L%Eﬁlaﬁ_iga\tvhgﬁ(%ﬁéggﬁfeddf@an also be

ovi de ow of sw eat_ absorbin
effewv& dlegisc Fetarded dp | liksgmpaner  4TBPoFhesRpiagife P@W%F that can be
effedtDRFBFlaAs fepiat by, addijoncséds drddimand dbonicestymnaxp@ymer of this

1nve§8819 ﬁﬁ:(liu BLEM hir-ngl&:gﬁg Qg@% @B@M{é ot ect%lfgﬁ%gstgreges crystal
polygiyregey p@bf@&é’@SaAp%%tMéBén&é%ﬁoa%aﬂePO@ EArPARAtes; Relyphenylene ethers,
and @ohintdit Islends blvbses respetd ipsBchiborattokBS alendsppoghenylene ether-

polygfﬁlfefql%tblé/ncfsoe‘/f@h ﬂnﬁﬁ%ﬂbﬁgﬁlﬂé m H?L?I)iacﬂéﬂn‘% ysu@g)own%}g which can

€ reaction m xtur oW n rou
be cHlectieby laroe g peser %tﬁﬁaéﬁ‘é“rﬁbr@ﬁ%ftﬁt%a“\’/‘é‘ﬂ? fyEggigpolymer of this
inveafith 81 ) AtheAnopigsticseyrtnic polydebro@ns erimoplasin ddhgonitrile-butadiene-
s tyrér{él 5%?3’[1%15 (_?ﬁ 9 %e&[gg FIE?[%Cﬁed%g&F &y)l’ ahP&Jrr%gla@g f&?%@l %%}&en tional
addl@ye% ﬁ@c}b?soﬂ?rﬁ%fqtﬁﬁm?‘téﬁﬁ?rlgﬁﬁ a{”(‘)‘?ﬁgfﬁ‘ntT &ﬂ&é stapylizers, gigments, impact

modaerdefilleisabid aedviengrosshlywirenysass, fandnhe BRetan bélinaluded with the
fOHIBﬁELtEéI&QlS %f e}ptpkl(gq{&'té' Cl#i‘lzﬁhlea %oﬁﬁg&tbﬂ&ﬂs Uft?ﬁﬁ Bgentigﬂ%o contain a flame

conten
retafdgnE Yo S oh ARgoAbA ST o TFHESEF R ﬁﬁiﬁawefé?ﬂrﬁ Poth agumersist,

andalqmencmgﬁgaelr egdfodfilii. ch pronptly deactivates the
[OOiigt %h)é%?om#ng%a%idnﬁu ﬁgxteﬁfc rﬁ’)@yrﬁ%tﬂ@éta@@ﬁﬁ@b%ﬁ@ﬁ@&ﬁmﬁ are used

. ution anionic s ner In a
in flagge yefatdaphamauyts, Wyigh Hcalls areew%we@e eeat gf@ﬁh%?fg% 5 4o about 25
wtaTitkd wi® teindbond natheigta genghtiche asmhopiastivepolpmer formulation or

blen@awéﬁs‘&%ﬁ utﬁ@ af@o 1‘?11 c}f nél Hﬂ% é hl?l'éfypugﬁ as rassqgﬁi el éncally be in the

hr ee I Nj ectors can di spose
ranaee%.fclerbfo a‘eputéﬁew mbam @bfheﬁ@taé a*f%%htdﬁ 187 Tigishehgmposition. The

amosihy lo€rfl@ne retardant synergist, when used, such as antimony trioxide, antimony
pentoxide, sodium antimonate, potassium antimonate, iron oxide, zinc borate, or analogous
synergist generally will be in the range of up to about 12 wt% based on the total weight of the
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pol yner, another for injecting bromnating agent (wth

or without solvent or diluent) and the third for
WO pgogotd3ng catal yst (with or without sol vent o0PCT/US2006/062321

di luent) so that contact anong the three injected

streans occurs rapidly thus resulting in rapid

initiation of brom nation of styrenicpolyner. In such

a three-injector systemthe three injectors can be in

.any disposition relative to each other provided the
ﬁma‘hﬁ% SeRRSIHEAL MifPartyied fiophde foreaeing rrén%?éﬁépf FROFLAS 7 ppgroissible
whenetdr deanbd n¢dessary apdediryhle piided eregiak-tvcudat diicOmataf@dstaeharel, and such
dep@udrEY4re&FANH $he 3 e§ &Boﬁt&{a ﬁubﬁ‘lo?&hg’f fh{lélli‘genem

1 VO dIS oSl N e 1 nj e ors around reactor 40
[00841t h MPét‘?rB%tEﬂé cﬁomx@més@@g Wsl?er%lﬁ ethe fosepanspiscersent 9 thgesubstrate
therm@piasit polgneen dreria chigdblereRpiae pﬁbpﬁftuﬁi@ Out ard Blénded in a smaller amount

of tlﬁ@gtﬁﬂ'sﬂg!g pol&rgg; e INE Wi ﬁ'l:lg lﬂl’él@ g‘\{énjlghy pf‘h%@'dk¥ invention

erate ressure I n
mclP(gﬁsg%?ma?%%t%Se PhEEh GPERPris? é‘ééﬁ‘fsé 311 heymaplgRicy polvmer such as a
polyhiifyldreatepghthnbie 6t uoylop @by or % Higls foped pblys8fene with which has

beelt! Q)ﬁéngl@& Ep ‘B?dr{ﬂn%[éd' 15!1‘1% Atﬂgﬁ i o%ol&x%@f t(g{efégblyf P rbrorni ted anionic
exa downstreamfromt £§

polystyge % b this INERtign da Wedsht i (SPhurate av&ya@r#é%m@@ﬁ polystyrene)

in thei rab gir ef, pays 929 forit0e3(. huchpnesterbardh dlehde uéecbxﬁott e rhaoveso contain

fillef Bpreﬂffoftﬁﬁ@'ﬁégl an@f olﬁl gisléZst gﬁe ??ﬁé %jc t s@ a{s%(ﬁ%mde zinc

and exit or .int e and

borgle, 4@t Pl&ﬁerﬁ%’% i é-)mlalﬁay xidst %’Pélfglifoﬁuﬁh n"’éaﬁ‘nt’rl?%nyu dee antimony
pen@nitiee padihinnantiyeirasg en pbrassintieangiasonatdBr Tymsodl reabmeibsiof reinforcing
aoeﬁtg 6r filé&s ttl'la@ Qal%é(ﬁégdqnéln@é 109/3%1?91? £- JlEﬁ”E:ehBﬁ% fiﬁé"@ o%ksmm titanate

ure du ressure dr a}

fibeg 2fasy ﬁPl%.ﬁ!iafh O%W%Bﬁgqonﬁyowwlmfﬁ dafsuivpaastopie, A@Oll%éﬂlr‘% calcined
kaokim, amdsimilbbeubstnots. Shizmy) ageotstaanrtenged wiklgsictl emforcing agents or
fillef’sbsip[i@sﬂeﬁe zk'afunfﬂgéi)rgf ﬁa‘tg@%la%g Efﬁl%g]eérolrﬂgagkﬁé%ét %rréé{hﬁ?lates or nylon

yum47 via |line

mol H‘uv§°P}RPéH’ﬂn6 ﬁrf‘s%%l icadhg 9Ped’e‘ﬁ?léﬂeé dnfl these Gap Be gsqdgin preparing
the ¢tdmepabisaswdrtiistiltaintioaontrary to expectations, it is

[OOgyﬂt Qc& %?@Jlb{e& By R gﬁveglﬁﬁn A% g&kﬂul’ ‘B&nltd% Q?:mggg&it 4O brominated

system as | s illustrat schemat | ca ure
aniopHeStEFEIcRALYERT AR TrienEpytide SRR P 4P Eplea blend of 75
parts g tveiphobf Fhigurieatdd andomip polyh@iendrand 4 paasisly pelcteoflaispgergist such

as aﬂgm@f1§ u@&ﬁ@@tanu ?' é)%ﬁ],%&%' 9(9.11{1 ean%ﬁ‘x?t;nggg ggtag%lghl{ aqltl:i)’nonate iron

(gb %vated pressu In the order o

oxicenBiiF BT A 2Bt ee AN et BiRdtAlly 48cihBiegds will cquytaip frpthe range of
aboiBI0 oooodd® pattobyredighanf the brahmiatedcthnionit helybtycpmie dnd about 30 to
aboﬁ%iﬁs 7 |V%1§%é§1f§lée %%1% e\gléﬁ he t@tgy ﬂfl}?ég\g? 8@@%@1@{% l%gng 100 parts
by Vt"ﬂ%h ovaia e LHAUEHPT T SRl AR SRMIPOBFNTE Kan Blsp b deluded in
suclvaddigee blendhe HBr can be recovered fromthe aqueous

[008H#] € NP2 @ust Wi ?FJCE@[H‘CE“CM WE Guskh L{§ ;ﬁé % lheY bféﬂd@ Bf formulations

reduci n th of the recover suc romn
consypti i A £EPP EtensRIGhIE b iionb d <oSBIA g Pplyalkylenc

tereplgttialote pdhpmer @msylblypoi&meh and thabromninamddnivréce st$eanlic polymer such

as bidaginged amo%&op%1§s>f Mﬁaﬁpal%ﬁc&ng%&em ﬂ%&écﬁé}ltp[o%%?é&)mmated
er at |'ess sol vent or

intorfBeidriare j’lﬂ}Cfg?f’é’rb%@FB ) GESUEY BrpoueTgRRE e yheter molded by

extrpsibyresmpiessiobher sgemionemeldind. ddkareint .théJeempoheritiiean be mixed
toge%lié}% QEQ%&%S&&! QBg%ﬁgé}'nﬁng%}IMI [a?&Z? er, Jf‘%ther sumlar mixing

brom . nated anionic styrenjc IS 1 nventio
devicgpngdhenfogmed ?qtp gﬁéieglred formpo1 cgnﬁguratlon such as by extrusion followed
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retardants for various polyneric materials such as
t hernopl astic and thernosetting polyneric materials
war@7nasins. The wei ght average nol ecul ar wei gPCBUS1006/062321
the polyners that can be flane retarded pursuant to
this invention can vary widely, fromlow nol ecul ar
wei ght polyners to very high nol ecul ar wei ght
pol ymers. Methods for producing the various
t her.nopl astic or_ thernpsettin ol ymers that can be
by CPRGHELG, BIUEHTHIOE T PRUD 6 H ALEEUISNT GHECLE yr oni o
[00850| Bretns:daliertivipdastinvenp ostiorasiof tH«mwmmﬁcm }tahreﬂe: aapability of forming

t
mol@@pﬁfyﬁgf Bgﬂi%ahg a g}ﬁlﬁg@%teef%a&ﬁs -l er ol thgﬁness) that pass
atle%%&ﬂé‘?w Y#t&tature that exists on such subjects.

[0079] Preferably the brom nated anionic styrenic

Ana%lcylrﬁgglogg this inventi gn ar eI used as Iaddl tive LI ame
ants for various thernpplastic po mars Thus

10034 oG RERER HIHIE RGNS T4 B Uieibitti IRPKLF] Ui sssaying the
characaelastd:a of theqribpsets iobtids meenidns iHgvater,| tkagilloorigg methods should be
useéﬂ%@[ﬂé%k@%ﬁb&lsﬁ’s%ﬂég‘” and a flanme retardant quantlty

of | east one m nated anionic styrenic polynmer of

this | nvention. [0080] Particular thernoplastics with

(0087 o d Samie bniroinatedrapitinic pgtepiepdyotrsthavs good, or
at 16h§i‘é§f‘§fh@c8ryc @&u@ﬁﬂ? L ERAGh PUIRUR Rty efhgdfdfﬁzltag EIF) etﬁg determination

his 1 nvention |nc
of tﬁ% rtgﬁ“{ﬁ%e co?)tgp‘gl £k )glPee g‘_)l)fl]éll'él@shfllﬁg}llgt éty1en1c polymers is easily
accopayilisb gt by hery cementondtXRlag fidudrescepdyt tahd@ss. The sample analyzed

is a RQhyd Edd?ﬁl%h){ll}ﬁ@eul @ro%pgbommta%d 160200 nrHoX}nw @8IFOf The XRF

C%WO or nore se, %48@ ous ctopol yneric ) ‘
SPeCHBIH B pHb Fcap%@é@t EPLlaslC Spetsnsienuneh Frnfaggizgd solution o
bromaientarede dHA it bseal asehedadibaitiog sfantirdr Tha cdtaldsomligsalues described
herefd Qﬁf I‘eﬁglrt&f flth€ @Xtath?[m APbiLd Bﬂltﬂg %ﬁﬁf anadytfcal method.

pol yet hyl ene terephthal ate and pol ybutyl ene

t erepht hal ate. Pol yam de thernopl astics, such as

(00§34 ywmmml Tafﬂdﬂﬁlﬂﬂa tiet color agéibiites of the
bron%lg{eg h8RnYerybes 13941@&1%05' dsk & aﬁﬂ'ﬂ o%?th t@ EHSEM% Yrominated
flame retarded Ik manne ernD lastic

aniogis) SRS PPRARCTE %ewt@@@e& ?R}éws fsrlgms FhdprobgieeFnpy The analytical
mettagidised Gnquife strafghofonvatrédWaigofp e 51 g o€ tietrpoliya@! pafstyrene into

2 50k éeﬂtﬂfﬁ%eu&n TR Hbe aRHtad@w aqi 1 kot sk [nE&eStOﬂS&r{hgtube and

snatB oy Tl B st ot DAk Kb PR ot cinecpfaiogc cxemine the
solutioh Walmbrm@ilve@ soljsisl yihieaxy hsepreseat lensifugaidie poluyion for 10 minutes at
400@1;% d§f BY gauaan @sr QﬁPﬁét‘blé&P | aéﬁa-fftag@a{ faBSh A 1®NHBmtes. Should the

AT NN e a—
I, he‘anvdyeareifﬂmas thﬁedaye fdoanef thetimededehywdgicof is abtdiggsit is submitted

for t8¥tR o B Pl RREEH @Jlbﬁ@l!le%t %&f%ﬁe@tr@églbfﬁﬁfete?f Att{&'n§rmss10 cell having
i nvéntion is

tjc styreni 5. (2)
o 204y Bl IR i TP oD b i A FPGR 20" to 6port color
as ABah¢ tegiye ¢@lpr raltéefontiipl, astalrd bS] Pesiuergolaris dtprmined as total color
dlffér&%”%@ ﬁﬁhb R e b oN%eBt RN @9 %eﬁc’ﬂf%@nceﬁﬂﬁﬁons of the
etardant 's qer ists, antioxid
ol G ehEr R St SHShoBiStene adtmi08s B FFPEMS, aci d
scavengers, bl ow ng agent s, and the I|i ke can be

included with the jaroyhatd 0pg,\as (hgyzaRpropri ate.
Preferred pol ymer bl ends ?)f p%?)s |(nv)e%t| on do contain

a flane
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retardant synergist or glass fiber filler or
rei nforcenent, and nost preferably both a synergist,
wa@re7a763¢d nforci ng fiber and/or filler. [0081]PdheEs2006/062321
brom nated ani onic styrenic polyner flame retardants
of this invention are used in flame retardant anounts,
which typically are within the range of from about 5
to about 25 wt% the wt % bei ng based on the total
wei ght of the thernoplastic polynmer fornulation or
[008:10]| efd0 @hermaladolot E‘_esta rii)udﬁtemrﬁnc diemfal edlpgoff a bdrepls, the 320 C

Ther 8P 8B ieP 1BABpbAGL ldely. WPSER0 bY ¢ Bl diffe LAAAE 1 H1aced intg

eachqunfoslh @ elepd SOKIL o mmhiestafbant Withfa aﬁ’ﬁ’f?@ atogagit and Viton”
fluors¥8Qbfestubintheth s thbeSsi€dhnasted i 4 MBdYer purgx lidewith exit gas from
the teslgfubn%n}l/j[gp en%eg)&) glg aq1§ OCLill %E%s%@ts&%pélr Rwith %tc%ﬁ&amuro gen purge at

borate, or anal ogous
0.5 SGIiér @nestestgebﬁeraab [hyatwd lat 38 Crinehmoltem grt b&thdﬁlt%% KNO,/48.7%

NaN 6b)%} 1 51%1_1 f@ ﬁ]t_['lﬁ.ltésoeft Qﬁb@o el efgtulteh?}flé x%'sﬁﬁ@schom each

nposI rom-t ol ng ranges of
test tpb%a@rth%%nfap wemmf%eﬁp%gmﬁéﬂ%% R AROlERR GRbigReapypent. A
5 g 200.1 ¢asirfiebbeths ekeduet b evepgitediinil 50 milr @utrifuganade addng with a 45 g
+ 0. Pgﬁn é}rgf éﬁi%bd Et WiBSe ﬁfeetuﬁ\é taFél @hélﬁ%ef& q%r%da wrist action

ation of |S|nven|on Mast er bat ch
shakery Wﬁﬁ%’i @Polnléowla@@p& peried. SSAFR e SOBYICR AP PRHSE ‘éed solids. If a
hazeSsipietdmfe@ntrifesabplsalsition f@ol Oymirutesrae 4000 sun.t Khhesolution is still not
clear, gérﬁhfug@ faH aﬁf?{ohgpf@n@ﬁteér §h(hll§ ﬂ%eﬁlﬁtfbnarcm ilgzryf then it should

strate are al so wth E‘é
be d]%%ﬁ%d 87 DYIRG EICRPRAR PF R L2PR AP HE eTh et o P RS s the case
mostC@ﬂTﬂﬂSﬂtrhe onslewhsalhtiaoippobtaimed) itlieasbmiirel fdvaestingl iast HonterLab

Colo? }.\¥ e@ﬁ‘ocaol&ﬁ[lr%%k' k)& &%ﬁ&ﬁ&?@lﬁﬁé@ﬁga% ©m transmission
r or a i_mpact lystyr

1engwa§u rﬂﬁce}?a%ﬁ%e if 5 Ship nRERACARD o TEPQt 8h?~°c£%a?‘5/??e%we color
valuépfoe BT, dfal’ ynd“137. dirodadtedlais dneniped ystoyal eny differtiies AE, using
Hun{eqvfny %Hd'ﬂ‘ s@al@@ 'f&htthé 51'{)%3 t&s %?*JthE aéo%centratwns of the product in

yhrepbr om nat pol ystyrené) range of, say,
chlonobggzqne wmleehlosqhsﬂzwe?%g&ﬁ B?E%a%l Heed not, but
may also contain filler or reinforcing fiber and/or at
il 21 ehgkg@nt synergi st such as iron
OXI ?@il%c+gorarg( (5)2?i preferably an antinony oxide
syner g| st such as antinony trioxide, antinony

[0090¢ NtRSE d/_aluesocﬂ)'SﬁWainéd arerdtainedwithot BAdhstmmaertts BSAaMedel 2920.
rejnr R fillers that
Samggep eaﬂelfgee g‘fetolé@l\?/- fgf tCJ10i %é%g aidzer%ltm 56n fibers,
pot assium ti tanat e fibers, glass spher es or

[009T'r’|1 CEROA] JoPRMS e trIMNBIKRES ’Thte?rhggra%llét% SMsE@(T(KQPﬂs 'aﬁo used to test

alk, calcined kaolTn, and.simlar substa Si.z

the (el Bena TSR DB SRS S YRR g b g giton” The TGA
valubs hleabginéd bydesiof @A Enstunmizats Bierswigtaabhetrigl AsadyAer| Faeh sample
is he%?eldyo%l A(%{ p%ﬂ%rotrg h§ F’é‘t@ ?\L@{t%%oo Xb @ﬁ/r%' vgi! }EQ n1troageg flow of 50-60

compositions are ava e open nar
mL/these can be used in preparing the conpositions of

this invention. [0083] Also provided by this i nventi on

are addgjtlve bl ends co,r}posed of a brom nated ﬁnl oni

003y 320 e ermal tapIERIESk et BRPE AT b G Spd estimate the
corrééi%]%&én’aaﬁ OF 2 SR tRe 3 o ¢Rd Rl stad élﬁ)gﬁ{e& 19Msééle @BesPhrocedure

m nat ed anioni c ystyrene an arts by
is eaﬁeliltgqi}y asf de@cg‘@,qqiengUgi I@@C]Ho 5,637,650 except that the témperature used is

320°C instead of 300 °C. The reason for using a higher temperature is that the polymers of
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as antinony trioxide, antinony pentoxide, sodium
anti nonate, potassium antinonate, iron oxide, zinc
whorane3edr anal ogous synergi st. Typically sucPChUswde062321
will contain in the range of about 70 to about 98
parts by weight of the brom nated ani onic pol ystyrene
and about 30 to about 2 parts by weight of the
synergist, with the total of the two conponents being
100 parts by weight. Suitable amounts of_ other
this nmnnab tie nadmwmeasompmmm@te enHEBr 8308k G. nEugdidgopgucting this

test, e@‘glﬁ sabrrép d 1s r M?ogl.ll glds. A 99§ Oy@ <hAPR 15&924\531 REPLRAHEIBS 20x 150

re are th @s or orrru

mm tessialpd. tmlihr@n%lﬁéqﬂeééﬂﬂpﬂ myltea ?q lastamer tuh,ﬂo the test tube is
connéd%tf—‘t!btd Kifogdrofurgx ARPivethteh gpofipal thy tesh eibedeppitabmdauecessively

througﬁ stsu.rface car% e PRoP Rty [Hatglr Ot Ilﬂﬁ dsl?cfegfﬂl@ﬁge?ﬁaﬁ@ le@€H Eontaining

r suc lonic

200 nprOfl@t wéﬁ@ rad rfiropt AR OIS P RGP EAt A esep e at

0.5 S€%H, ﬁféqw@&&t@ﬁieakéata@ 3pMeC fd Ninshesls4 terme(a B v Ke«bg/wa%dxraNoa)
togéther in wder form and t hereafter ngk t%% Contammo the

for 1%5@@#19@ éﬂﬂowﬁrw 2EEPBES 2bF PSP EPIRS TS ﬁE@S R&W

sampld'B thenpphesd s/itharnclda driyxed tuteg etdte apparatuBanpurggd w1th nitrogen

for an) flcﬁ%ﬁbgzﬁrﬁ%{rg?l%{]e% e‘v&uhn%hx %?npt;"?‘{egl tlugg}ut Ok&es%ﬂ%rath Ofhe test tube,

m X1 ng device, rmedlnto he
tubingesi pesidispersion tutes afei agjuised (mthsi%qm%ﬁsi Wites B¢ tli@.rﬁlﬁe is combined

uanflpa.ltllvg RY 16O ST sk 19rlhb h Qe HoRBLH RS T1ks PelfHeedBnbined bc)lutlon is

R RO M e TR e —

tltratﬁr(Mtn@mrﬁV W @6 SP6cinvanyatsht)l Resufrracacyiptef pripra HBr, ppm HCL
and HefeSRiivaldntOasdBboWk 8- 1 nch thi ckness) that pass at
east cal Methods [0086]
KnB%éﬁ%T?#Pgé@X@ﬁgﬁlgsa@gﬁ %&g used or adapted for
us ppinrtl&bs 45P Bg Ehb (dhE64etésempiecyt-bf the pol yners of
thi gﬁm' I@E?Bém%entbm@?% Ny(Beo ol dupiegitiyet hods shoul d

Whe@r%?ﬁxi gd"@g H% é“%&% %FCEEO 3 eﬁ?ﬁg A ng(%l:g C{:/t i E) n 92701!?1‘?%?& AgNO;. The

tublrpgnlsyhmosg}hia\deleg oGth nitpgeit beferssthe 9gk| aadwiorac day before the first

samﬁlgl {4Riel ity bR ad RlsV@BESar WedlasASa i tb AByEE et 8 Mo (ddiliyal hydrogen
eterm nati on of the total brom ne content for the
haligs 18 #he sy -ani oni ¢ styrenic polyners is easily

acconpl i shed by using conventional X-Ray Fluorescence

NMR Hges. The sanple analyzed is a dilute sanple,

[OOﬁﬁeTX teggléttettﬁgbr og]r aéﬁx%Bg o'eﬁﬁ ﬁtgﬁteofltﬁeda%ﬂjg%atgwnionic styrenic
polySpes;tprotet MR spestrantiercdiired| usiok @tBl@tho@PKrWﬁZz@ﬁ@ume“t for
solutiBnsTHBf | aBouiS e a&t%h%rﬁﬁzhﬁakﬂécﬁt hibnkt angenid. Jdigmeot al  carbon

o BT B S E 398 LS 1T SLL B O bk BkEacia 1 o
is dipQOB8R] in ach wiutRelin thediMBotube Prar iganFysis. Afisr rsting fF fd-Clo peak

(tuptk%?tcpf’bcﬂ H?Eu‘id‘ bhlifScofedifg tﬁ’é Qp'ﬂcﬂﬁhﬁd) ealoysebstridfitions from the
IS I nven

- abi Fhiy: f .
arorptics 81“\;%“%?%% nlﬂf)gﬂnaé?f? 3HT% ISPV E‘f OB%)“F% heﬁgskdﬂ%&énﬁg signals are
integraggk: t 0- obt ai n sol vents, such as chl orobenzene. The

anad;}tlefAdar 8.1 ppm for 1,2,4,5-tetrabromobenzene

Doublet near 7.8 ppm for 1,2,4-tribromobenzene
Singlet near 7.5 ppm for 1,4-dibromobenzene
The integrals of the brominated anionic styrenic polymer aliphatic region (0.4t0 3.5 ppm) and

aromatic region (5.6 to 8.2 ppm) are also obtained. Using these integrals and the molecular

29



10

15

20

25

30

35

met hod used is quite straight-forward. Weigh 5 g 0 .1
g of the brom nated pol ystyrene into a 50 nL
w@enriddege tube. To the tube al so add 45 g OPCI/U§2006/062321
chl orobenzene. C ose the tube and shake for 1 hour on
a wrist action shaker. After the 1 hour shaking
peri od, exam ne the solution for undissolved solids.
If a haze is present, centrifuge the solution for 10
m nutes at 4000 rpm _ If the solution_ i s still not
weighisegt the APIRORERTE "Rhrinigtests fsnAMOD: A fdce COmBRBENGiS Floulated
Sumftivh iod the @fvums bAZY,4,5-kermbidmeumatnt, i, 24 diilsroatottexkzeas, and 1,4~

dibrégﬁ@;égﬁ%@%fe@@@% %mﬁ&%y&%ﬁe eiwrﬁgmhhehf mil QBN BEnic styrenic

1 s the case npst T ear
polymer ait W6 i this gbteatioed, it i s submitted for testing in
[0094] Hund eeteahineahoefdersst Gteb@enSpatdr of aloatativairgs.onfhe polymer,

plOtO[{ W%] S%%%t?p ar ellc! ﬂ@{e?&?} %g%ﬂgtmggﬁ%gﬁjt@aﬁ@? g}gltﬁggﬁlh at a probe
tempeeqmlret ofc BHIC é@ @Eltam of @bgity20 sdPobrominged ppbstyrgne in 1,1,2,2,-
tetr: aclﬁfn o%ﬁ@m};:tﬂ Al?gepgtﬂﬁj al fu%lcgsrsdc Ad et Jb@gcéénst @ﬁealea of the broad

érence,

peaks gfe infRgratpd HEWEena S é‘ﬁ? %Rﬂ%@?ﬂu P2t B.E@Pc# Sua? Bﬁtﬁeie two areas,
afteri conehtion ddyendegreuperigiussidhdloobizanzepesags tredhreg cheint pretons per

poly{n%f f@#ﬂ un'%E The [af'eglfforﬁ' 3 (SQ@t% p"jpn(l gﬂ)rés%n]s'thé a{a%gt]hn%?&o@n where

) 1 ete her nmal or o
the agsaciated P9 59E B dsATune rPF&}ner%tgw Cﬁ&é}ﬁa%eagagragf polymer
unitUisedng Brtigo Eﬂg(brcﬁﬁmghqﬂof%tdemrrmﬁed fnemghegplietepmipl aced
into (r) each of four new clean 20x150 mm test tubes.
h a neopr ene stor and Viton fl uoroel ast omer
i Avesage SELRLREIEYS connected to a nitrogen
[009|51u r @“he M;lealmst dre ebthined by GRGmsinH e Wasts noedee S be HRG.C pump and, as

dete QAL SO R AGHERUR dER R corS BASHRDET o W ta@@cﬁﬁﬁ%é@étor Light

nitro the test tubes are t
Scat%‘m:gf??t%?t?% Ngodﬁi})Pgﬁ %aﬂ%:e OBB{IHHS(EB"?L%%%}@% W?@ebgﬁ@ el ,000 and
100,DBINO3 ) THecautdsamiphertie s Shodhhdwe dael SilrfiAauepolpdtyrmnd stendard (M, =

185 gg%?f ﬂlregy usth ﬁ) &e‘f'ﬁ“& ﬁfé%%c&rﬁ@}%ﬁﬁg NofhtQShitdrih3 Qla%r Q‘hte Qgﬂ'ent used

enou
s el B P e he 1t BORERR YofS pieekbrabang 0.015-0.020 ¢
of saneplglive dOinni of AFHO Ak alGeuntt oF thig eoltitibre isalfiltargd wed H0 pl.45irgected on

the &)rl#rtzﬂ 5. PREd gegara%n e Q1P NERP SoftFhR R o184 b PRcAN  Detectors for

our golg a wist action shaker. After th

he%wogﬁé@t#jaﬁ%‘?’} cteglRani ne the sol ution for

undi ssol ved solids. If a haze is present, centrifuge
[OO%IT e MAl FidwPThdb L TedO T datt: £%n Athe 42900 590 Mdek for E}pﬁ)mmmated anionic

solution 1S I.TT not ¢l ear, centlfueanad
Sty R TEO! ORI PhaLS B P LI SRS o A o gest Method
D128B )\ agle beedd ﬂélmaaxctesioaslab@mtgen im oaﬁpabtiet 2fl6 &g@pplaﬂdaoressure and at
a te@ﬁ&%tﬂrg BEDAge. | I[‘he q%gﬁ¥$ﬁsedqﬂ thd %Eé ia%ez aI? iﬁ?ﬁ:ﬁt%rﬂaisganﬁ)gles of the

, a clear fon’is
polysdysbeingdesiest: testing in a HunterLab Col or Quest Sphere

[ooﬁqecwqqgea%Mﬁet'&rps"ﬂdéqrgaa&maaﬁjnwpsgkd dhaV A0 "By A NABsignates
m SSI.O0

JThe col o
s e e e e
the teah(id4, frogans v Ll'hmbeaavqmgﬁ l‘nblt-:cu]lar vdight, mdh @8 detsrmined by GPC (light
scat@%ﬁrd@t&%&) %s&%é&l abRbOr TRl tdrRr enSeR” REcand SdOAAnHBIAL ffrred tank
a ac{a % for .the 10% by wei ght

reaclin S BRa e FBTE S HE e

[0098] The following Examples illustrate the practice of this invention and are not intended
to limit the generic scope of this invention.
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chl orobenzene versus chl orobenzene according to the
formula: DE = [(DL)2 + (Da)2 + (Db),22h] 1/2 [0090]
w@307va3ees. DSC val ues are obtai ned with a TAPCT/US2006/062321

Instrunents DSC Mbdel 2920. Sanpl es are heated from 25
Cto 400 C at 10 & mn under nitrogen. [0091]

Ther nogravi netiic Analysis. Thernogravinetric analysis
(TGA) is also used to test the thernmal behavior of the

br om nat ed ani onic stér enic polyners of this

i nvention. The TGREEERENGQEEXAMPEEA Dby use of a TA
[009D TS E AR dohti A IGUTBIEMaNALITR] tinl Credd straaney werltdtimped iftb ehd isottom of

Hheat ed. on 9 0
o AT 8015, B0 AP by 0Nyl e e
soluhen mtﬁ@%we@tlagﬁerthty ﬂre@iictorr@l%&tvé? FAPAEALS H‘é‘FlPr%IAn -mL capacity
clas§@SbR|v¢'dskﬁs@cﬂﬂ>r @sdiei@ion. rhe reefordad xeowpet @etlathg eicuam jacket and

an 11‘{[161 acEét ftmh ug’u%gtugr Dl C&Bcloo%?bﬂlé L%ssglerf‘a{i tkvg) Mﬁ? Olés 91? the bottom

ure i’ s°essen
for dpANeIYN, regeeewleswséwéﬁv apegth ettespng tlage o5ibg dugl Teflon
turbﬁg QgfeatbN edpRadedht KV0pG). PitoveeAswpoiidbeatsd gt abdvieghetop turbine

blade a{m\%&? h%rrgacltlsont Qﬁttbtllnjqu ﬂBQJ I%QTEJ 1t'9_|gc; JQ a]?htg%éﬁ%tcb% cﬂl%ct the flow

to thP AL ARPGEES qvgnﬁlh pat ésfullméféﬁte@erﬁﬁ%b?%om fsi i paddie stirrer) or
a secbghiyGadste qhenthQdt (2-0. Briensaypt @ithsngdnededtitrat)o Bxitrpaes from the

CST@]%G (l%%?f?@%? g@ogglié ﬁ%&ﬁl—?chb%% c%nlae eg gﬁ)cpfn%@n %%Jggﬁ)sed'aué’tﬁdscrubber
WithoIRBEER dEa 22CaR AR GeFPesR RFEST Ptn@lCV\‘PP i etla? {CORAnSFy offuring the

brorhifeti 1€ Siootrl bed bﬁbﬂlglgh&%ﬂ: sitnet o wel yhet heaotoghwas wrapped with
alun’%lﬁgl?l%ﬁQ?S‘rl?ﬂﬁlZ?:p t&ﬁ?‘dn‘ﬁﬂ fdd ts in three 250-nl

S eac cont ai ni ng_200_ni L of 1
[010Qd OF vin tlen tigplapyanrst (IppEeroPSs HENRT BYRP- GplerP et ﬁéfféfiﬂ” Yoy were
usediotdelig&nthp bi@Rina! AlBrS5aritChPS/BCEM sblsiont tbtheiGSTR atied fexdd lines of

Teﬂ%g }gol%g{e% 198 %Mi%n ?@ wég%% g(? J‘C%%’ M ASSY Z)%b\? W)The operation

ut es at

was isa P3RBT i+ RTEORs R N SaliRE B contents of the

reactd}@H-6 B! RREBroMihE s@luﬁ&r?@'ﬂéﬂg KBSt 618/De Brandd Wps solutlon (150.0
wth nitro for an additi onal

par at us I
8 ARS ot 620 Qe ég&fﬁ% ARS8 UOrHE WS WG ¢he same time
and baﬂl"ll’vvera' heldtcesstattifbethe etidicngemtidn g@ibe aves pertsbome febbmte was 1.90
re%ﬁ'tﬂle &e?a;g%%m Fddad wag 7 %@tn}{]@rﬁag{ FARME fRE3d hfifer dperation, the

I ned tltatlve Wlth olutions. in

ovelﬂ%gle@g} fl@e} qhslpsrﬁf%wg direeigd EyihsiviastE SRSk |p8hzc|ogta1n1ng 530 g of
5 we iadiédusdNaySOn). 1AﬂdN@ﬁs anthtt therevestbwistrharf). wis divegNO® the main

quellﬁﬁf ‘é}g (@tﬂltéﬂﬁ op@tﬁ%t e{qglggﬁsr NQ SO,) to collect the steady state product

titrator or equi’val ent). Result

untibghe FesietRPe a/esﬁsdfwbﬁrWCl—ﬁﬂ Tpipin THEIC S b s tuggrwas +2 °C during the
steagg Wi é%%tﬁmaﬁ‘hé Q{IérQM@resi@Eﬁeeﬂﬁﬁe for(tﬁgreactlon mass in the CSTR was 8

0912)/
min; § %%14% P z} @awtq\gen%gwtﬂg?s téﬂl(?%f]éﬁ% USE EfL steg?gatory funnel.
Thr@) 40 80@ashes ((&@mg Eachh\weye wiedrte r&POe residunl asfid medheadts.
[OIWe%te gleﬁt?ﬁ%d% . gcﬁﬂ]‘{;é%e %as ﬁﬂ‘g'pé& ind R L@I\/ic;o\fmﬁﬁy AN ot (98°C)

e tubing 1s t nltroenbeor
wateltte ohtajat a sinely p€ ivbite Eag][y dQQ?ecb@ﬂJ@lﬂg waks. The g]tun'y was suction filtered,

and the solid was rinsed on the filter with water (3x2L.). The wet cake was dried in a nitrogen
purged oven at 130°C to a constant weight of 317.5 g. Analytical results are summarized in
Tablel.
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sanple, three enpty clean test tubes are run as bl anks
to assure there is no residual hydrogen halide in the
W@ e eni36eNVR Anal yses [0093] To determ ne the RCI/EB100€062321

br onrobenzene content of the brom nated anionic
styrenic polynmers, proton NVR spectra are acquired
using a Bruker DPX 400 MHZ instrunment for solutions of
about 10 wt % broni nated ani onic styrenic polyner in
carbon disul fide/dichloronethane-d 2 (32 scans and 5
sec pul se delay). Trifl JoXOREBYEL acid (1 drop) is

[0102]] s SThiv eslarhpleedcthe pedsthi @Rentiont WeNbirriedibet o deeribal in Reference

Exa@l@? X Sb'x%%pngﬁ i el%ﬁtck Ay cgﬁl %88@48 Adidis FME ()1 AIzq.nole% based

ne cor3rect|n ectrumto reno
on AP b{t £ G2 sy nenabetcr g ep%t SicBiiais prodyet are summarized in
Tableriom nat ed ani onic styrenic polyner, the foll ow ng
signals are integrated: Singlet near 8.1 ppmfor
1,2,4,5-tetrabronobenzene _Doubl et near 7.8 ppmfor
1,2,4-tri bronobenzene Si%ﬁ@‘ﬂp%@azr 7.5 ppm for
[01(ﬂ3,] 4Tt slex ampleerziengreddne id vieh &gt ahsaled cdrfied butcisidesired in Reference

g& OR' e@caéﬁt%eeeﬂh&mﬁ%'f)&riﬁf ?%ﬁ%t‘%& Igedg‘?&i f%}n(soztfo 10423m§1e% based
dPned & (RHA anlﬁ‘@geApr‘grfg; gleasﬁ@dywéate product are summanzed in

Tabhsoi ecul arwei ghts of the conponents of interest, the
anmount of each conponent is cal cul at ed. Sunmat i on of
t he amounts of 1, 2,4,5-tetrabronobenzene,
1,2, 4-tri bromobenzene, MEAMBLEG bronpbenzene defines
[01(14]e Vhils auelebofoim penizanmvenidrewhs ofirib ebt esiiesatibed in Reference
hé’ﬁi&cc@ﬁtﬁﬁ@&h&:ﬁ@fkﬁqﬁ[ ABLP 65 [ FolnBULIL 1O mole based

term ne ‘ext ent ort om na ion.o
D130 & Orgemaly e n s dnATRIetesFAAIoN ORIFRRIE ¢ Mg (LR required
a:feqcbf imett yogivmg salfifs sdletiobBRXteOhaildHdiends vewaiefitOate & 8.0 wt%) to
neul@gl%ethé CRPSE lﬁ.Tc e 130 F tlflfp Ero%lgl:@fsbﬁﬂgn %I oA w20 unchanged.

wt 9% br om nat ed® yrene in
Ana@@?? gifﬁ]Peo?tﬁ*’éIyrﬁéﬁ%PEP@Ct %HetS@Fmi”Pé?Zﬁﬁlm E?‘E)l@elsm ng and

base |ine corrections, the area of the broad peaks are

aarat-od bhotuwoon 0 Q I' T nomm.and 2 29 + A N QO o~
T T Hlll Aarru —. & L) V. J PP"I

The sumof these two aread A%I‘iér correction for end

gr oupONHN YU RBOMINA BN GFepPRIBNG ARRE (G EOLYST

Exaﬁ{’ﬁén protons per pol yemRgeReal unig. 1hg areg 1rqm 3

+n') an ant o+ ho

eB¥ ~ L ne—at-an

I T H COoUlIt O LLBLAYZ \/ |u.| II III:I. LILL I C 'JI ULl JUTl1

AP‘IJ/\H |C omatic ring has at |l east on
orMho- bromi ne atom The p24@ent age BH00pol Yner340hits 3400

haMl Ng OTTNO TTNg Dronf Nasg@y I % de3ggom ngd 35001 { NESE300

e \AL abt N oy oo l ool nwg\ﬁ
UBLILLY ulll. ‘a\A%L o IV JlI CU I UII LU J\JJ
AIBﬁ"rénWalfaﬁ%g%fAﬁobt ai hed '8% cPC us ﬁg a_\\at ¢27 el 933
CSTR feaepiCtepymi 6hd, as [deteltors| a Wters [Refrhctivie 1
APS!'- F@&?‘C&%eﬁ&&t%n (\)4}@51)9' 4101@'@)d a|Pregy$9l on [Detggpor 10.0

Bdal ImImiaVaVaVal

T o ool
CS T B ance Gy WEBE o0 30 000 Sad 8 8
HP-3010 Product Analyses

Wt% Br (XRF) 68.5 68.7 67.8 61.5
MFTI (g/10 min, 220 °C/2.16 kg) 3.1 2.1 5.7 112
Thermal HBr (320 °C/15 min) 147 <50 93 66
Thermal Color (320 °C/15 min)
L 96.14 97.29 05.98 92.21
a -2.83 -1.86 -1.44 -0.61
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100,000 . The autosanpler is a Shimdzu, Mdel Sil 9A
A pol ystyrene standard (Mwv = 185,000) is routinely
was@dotaeverify the accuracy of the |ight scatPer/usm06/062321
data. The solvent used is tetrahydrofuran, HPLC grade.
The test procedure used entail ed dissol ving
0.015-0.020 g of sanple in 10 nL of THF. An aliquot of
this solution is filtered and 50 nL is injected on the
colums The separation is analyzed using software
bpr ovi ded by Preci si on [Detldci®r s| f orl026e PD 280g1Li ght 11.50

ABcattering Det ector. [009@109M9| Fllgvgll ndex 1esk. [0 14.17

mﬂbi” re—the—rett—HagwinRrdex—e—the—bromnated

10 vad BritGorsbarzené ¢ pol yrfers of th{s inventi¢n, the
[procedure and test eqyi pragris of | ASIAG d§ST | VEbdag 90.75
h’l’)QQ {'\f\ are ||ogr~I TIn Qxfrllsi oh nl ast-oei-et Lc
doperated at 2.16 kq aEDIi 4 Dre;surglénd at (,p.o’z -0.37

bt enperature of 220 . [TheOSanpl es uded i n|t hel.4fest s 1.89
ARl € neat unadul Terateq Sagphes pr t{1g; pol YNers7Pei g o oo
tested—009-H—As—used-hereir—-ARS—destgrates

ani oni c pol vstvrene, and "Br APS| desi gnateés brom nated
DS@GM,GACE pol ystyrene. The 16&rm " Mv' I66&ns \ei §64.8 143.5

TG@‘!%%Rm\E{E&P@;?UNa{"&e' qnt 3% The o581 VIl T8a83 ,.366.4
”Y

L aoacullay wnili aoaht hnt h fa¥al al or-m od
AV I uy\., IBAYAMATAYALE L% VA AL 3IIL LAY AN N} A LIL:L A\ R EN] IILo\_
BIAEBS&?% ght scattering|detector)ldescribedlabove. The
Merm " CSTR' neans cont|i nud380st { r r €8.30@nk | r eE®-T . 10,450
MBUM™ st ands Tor or OFTCChllgug[’j‘Et nanes Sb@UBEJ 1Ij1g)0 11,500

IIU E}\allpl Co I I I UDL 1 (J.L C L IC |JI abll \J UI l III D
invention and are not lintended to limt the generi

% rigypyathodrthdaBs | nvent i dn. REFERENCE EXAWPLE (A [TGD9] |For35.2
Nmquﬁmgontl nuous brom fjatron, twWp T €ed Strgans Were

rtnt A + b At b~ A~ f 1 o vn'\r\frv' Theo
P |l CIrTe MUL U UITT Ul LA Y3 M\J\J LA YA %AYA Y . A\

Ly I;] rr‘?@“’???%eﬂﬁﬂ cont ailni n heEﬂ i ssoffved Al pr3Y 19
Igaddlrijlsomoberdendie APS [sol G20on {n BOM werg¢ nmePéred |to O
1L N8 SUPSEHLATmSSInREhd WO sep@ﬁ@te 3U”’D§5€5’~n Bt-mlgﬁpau ty o

i) UDCCI f\.aI‘ LIIC IC(J. LIUII IIIC ICG.bLUI Iad
an outer insulating vacuum jacket and an inner jacket
for circulating glycol coolant. The vessel had two
[0105)| Examptets ilbntrhlee advaintaies 604 prdetdsvewitiohfa sheageition time and low

reacﬁBIl I%ﬁﬁﬁufy a?@ﬁsteldy Eg:é]l%gIestlhE Jﬁﬁ%tl.?mtfalﬂé ﬁl‘sgﬁﬂg %g an%ge pursuant

on tur agitator (operate
i)lﬂvent,&ﬁ‘ BFINE dRhA FORENYHE REFST HEaduggshyfeminn hajide catalyst level
alontoLWiDh ashblt acketiah tiawethd ey re@atdm oannpaxasrhmr entpartidubay, By seen from
Tabﬁ;llaﬂ*l clﬁnfb‘i)nazﬁgﬁ Bk IhteE@feah.\I?ést su%%t'ﬂh@alg{]r% Hﬁg{)ﬂéﬂ%@’eﬁé)co&ltent of the

nmain pro uenc ac round
bromateg ANt 4TS WW“HP%%EI ROy &rgdused 2 cB’ﬁ’c’F&i‘];Pfﬁﬁ%fflés such as
theropab HBin apd thefidal cdioll warseyehemimigrovagnet i ¢ stirrer).
Exit gases fromthe CSTR passed overhead through a
Friedrich's condenser and into_an aquequs caustic
scrubber with assi BEIFRENCHEXAM: giﬁéﬁt ni trogen
[01Q9]r da this thtvh Hromiraftiohhe 2 36rg@Tsemmdut MAgndli® portion of aluminum
chlo?lﬁ@ I@J@Ich?@as Ju@ﬁéﬂéﬂ% 516{99 olokg{grt@ 1@%&%\5&%‘3 %l\qfug a iil’igl 5-necked,

r eact wr apped Wi £ tonmnm?Z
jackptedt glgqesgm‘iqfqmuquﬁk cooled to -6 °C by a circulating glycol bath. The 1eact10n flask

having a flush-mount Teflon bottom valve was equipped with an overhead air stirrer and
Teflon banana-blade paddle, Friedrich’s condenser (glycol cooled), and thermowell. A
constant flow of dry nitrogen was maintained on the vent line from the condenser to assist in
moving exit gases from the flask to a caustic scrubber. A 315.0 g (127.6 g APS, 1.225/n mol)
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[0100] Two identical punps (lsmatec peristaltic punp,
Col e- Parner SY-78017-00) were used to deliver the
whe@mionsb9 Al Br-, and APS/ BCM sol uti ons to the ESITBS2006/062321

using feed Iines of Teflon polyner (1/8") and Viton

pol ymer (0.10", Col e-Parner, SY-07605-46).

Theoperation was started by charging the CSTR wwth dry

BCM (173 7 g) and cooling the contents of the reactor

0C. The brom ne solutign (5.44 r3 in_618.

Poman sf §)e Hhel wABS oLy, P ﬁnkofscwogysd Rpasi of Véasgch%taefl to a 500-
mL gk@dhtedt SlibBS) infaclieyiboxt. Al e pradmidat qylinderveasshar segdp tt punhethe APS
solut T Brobd W a@ﬁlg@gd;? k%te'ael f&cepeés@@fglafsp &mm% t%é‘trh&ﬁlted on the

reacny ﬁ?"flf' e e (320d %vg’e”‘ A{:’@n}eée%‘ Sgﬂ‘élva)agt%%@ Ch%gﬁ# fp 2 250-mL

gradfaed todyBnflér std S0 upi to pnfmp)mm htanainge tob ke earee mhigingstee emnthe APS
solutflcglp B @u%&\é@%@ da3EpS: teﬁ}pb§ e MBSt sefgfee&qﬁblﬁ% at the bottom

contalnln

%.4d 2503
th APRATRY? AR lﬂaem&}%froftheowog%il i etk %f@?-%t@al Rl vas protected
fr orrr;ﬂ‘iomo-quant(eﬂ afiphat{cdontodiation dpy 86&Ding off hdoditightagubwuapphizg the flask

and ?gxg%il gtge &?1!&16 %gt f\;\)él[‘ :Béiheﬁegﬁs S §taPle@M Ghe WAL ltihd'8nd were both
ComP]@FﬁSléPaé lu]fnén \Aésrlr_];sezofg&gglm %fgdzglﬂécg/l g)ga &}segt fgcg-le APS solution feed

systampeér atsuoncombpleteatvarségeftks pagnee t¢ theareiaiont fhwsk rvgelt mibngen was

fusHERSArdudh e bloaliRe Y& Fst@h ko ;;I;b@ quErEﬁ&Né BRRRE of thd B®mine. The
mai n quench pot was transferred ~2-L separatory

reactigfh ieLPETRE eW B BAERIAIGA sHe s 8?0(90 g*le&: ﬁl}mwf@t B ddigion and
subsE@t’i@h‘( €5 rrﬁfn' é@éﬁ'peﬁ@ﬂ dwah %1@@65%)ur DdOhE ré@&&m"ﬂﬁ@fl{e&ij 78d catalyst

s RN BRSPS 10 s BRI rpgons st

sulfitd wed theulpddadetd aswié deirgmonal of anyniseidghlhreyinga Jhs geganigphase was
sepaﬁ -Atkd @h@dhe W shdaey #10 BO6! 1ﬂ@§oﬁioﬁ§ %EI waker! digtd lcluisﬁ& Md Rater. The

3x2
proafEh S5 e RS ¥ B el e V3 o
(98 Ak ytet. Cﬁ'he selsahit distfﬁleel fsotae haedaien le'Eahigei slfANPLe Grominated

0102] exa e _ptesent .inv
poly[st ernie é)&o (‘3 i) wa esc r | I'ho t&g?nnrgé F]}Eeew éo%:?i V\% rinsed with water

3 X@it)em dribé t@mumstamﬁ\m@nt&fﬁﬂeﬁ g@S%@&ld)&dmweﬁ (b3 °C) under a

t 6 g (0.72
Conéaﬁ%a}cjgo’g(ekr?%? é;glgl%f{ r%?iglgsst gﬁgz?lgtjgdtbgeipr oduct are
summari zed in Table 1. EXAMPLE 2 [0103] This exanple
of the present inVREFiERIENI&IEEXSﬁVIMIECed out as

[()l(ﬁﬁ3 SBC%{ %??blrit%h %?éwrg_gn%gg lﬁlclr:ﬁé n‘]é%d §§t°% iﬁ‘rﬁ%.r %%ﬁﬂ%t toof{efelence
Exapglee rswtmsf,)m% wagredgesst fromabowiol 6é%nu 2Py guRutpHang e catalyst
was sheadyl fsdrataCpy o UBtE,. ak .33ug @49 fradol, 0.4Takdbles)portion of aluminum

b10n|'1:1>éA|YRh'f§ Agesggjvg %] sug&! We§ )f]f’f‘m% gl %Cq’éfR&&%% twajt ?T’ﬁ@kl Aa1-L, 5-

was carrie escrlbed eren
neckede ggsketee gasprrction Mag goelad 4p y8t Culis 2 rcerdubédg felyspl bath. The

reacBoff flatk l(Aélvnq’ga PRLIEXRABEHIon bottom valve was equipped with an overhead air
stirrer and Teflon banana-blade paddle, Friedrich’s condenser (glycol cooled), and
thermowell. A constant flow of dry nitrogen was maintained on the vent line from the
condenser to assist in moving exit gases from the flask to a caustic scrubber. A 174.3 g (70.6
g APS, 0.678/n mol) portion of the 40.5 wt% solution of anionic polystyrene in dry BCM
was charged to a 250-mL graduated cylinder in a dry box. The graduated cylinder was then
set up to pump the APS solution from the cylinder to a jacketed, glycol-cooled glass mixing
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on APS) to 1.36 g (0.35 nole% . The inconplete

reaction of bromne in the CSTR required the use of
woRrg/0ss6 um sul fite solution in the nmai n quenetT/VERS&062321

(1300 g of 8.0 wt% to neutralize the excess Br2, but

the rest of the product isolation procedure was

unchanged. Anal yses for the steady state product are

summari zed in Table 1.[0105] Exanple A illustrates

adv es of a process_in whi short reaction ti
tee R F‘g\ﬁ%rt 6??%16’ fi?ﬁger tofrae é?@ geeai 1R 1% iqu”éalents) was
chargertitod: 230-md t gratientecheylinget drer scaoy anpuage the{hmsmmnb the@@same mixing
tee als m&%lég \églﬁthnﬁ n%%]ﬁfﬁggéhg@gge[bgﬁle@%@%éérgég% R %ﬁéxsod?%re combining
um nu
ot thg B B P A HR LGP B 1 B o A AR LI i miture
was [papteted |foom potegdtiattd @lipHaly eroinindthe by tininiret offrhoof] lights and
rap S @e RAk M misiub 3dapich Al ko e ¢&ths We?érggﬁégﬁriﬁe same time and

ent of the om nated an renj
W%?S bt G AR " 865 P S0 0 Bob /el for Sy the APS
solutipre femél syHBm @rdsuthermplete ohosfemel the footsnherto ithgpreavtieh flask while

nluﬁ%%%hmh& ale[ Q%Qﬁ]]le fe'&dtspbt%mb@t gﬁbe Qﬁ&l{ﬂtﬁ‘t@&é @hhsfer of the
2.33 g (17.5 1 portj on ['um num

brorgipe oT]iled‘@a%tNTb‘FF’é’ﬁljat‘Wﬁ?% gsaﬁéwaé@ af 11 6. tﬁ gl Groughpu(the addition

and &ﬁs&ﬁi@hv\@hﬁﬁ ):oﬁ@érid@l (ithnlitro g@n@ﬁ@éﬁ&g thd @lﬁ&%ﬁ Sﬂarhegid?Sﬁle catalyst
| clrcu

o SR SRR £ oA L 1A e

sulfifgov R ohewy added tmssuwtlilﬁg‘fzré@lvaamf mnyassidueitiemiheaThe srganiephase was

sepaddiel, had ligsm Washetaviel a® Iﬁﬁ%i’t@ons Eff ol @ﬂut@ cﬁﬁsﬂﬂzeﬁ‘&ﬁﬁvater The

prodg\gé ‘xgso]lechg) !ﬁ‘? gr)om ﬁ)nd tsag Lagan amc Iihﬁée l\%‘éﬁ? 1? 101 éo ¥1|g81r:ﬂutsh/ stirred hot
(98 c@n\detns e’ifht eolasm cgtstllleml ﬁmmm@heixwateg &aeBigfa domry loé the brominated

C r 1 g APS
polygtlyge}% ! grggztﬁlegnAg%[' FWE&% 611?1’1\:?\%; /‘_h%o\Tglb %I % E1d 11nsed w1th water
3 x w ?—@4 We‘i}l@ aﬁou&rtyntmhtaﬁ 20hdr g € % gickd)500a qvbn (1"30 C) under a
cons@e[n@q}{ﬁ; H ée! rﬂ%ﬁuét% ggésyap OX-in m@leggaduat ed

cyl |nder st en set u S solution from
the cylinder to a jacketed, gl ycol cool ed gl ass m xi ng
tee nounted on the reactEXiAM]PEEkl. Bronmi ne (529.0 g,

[010%] 3’5915 %Q%‘ﬁ%r?lgun GG a%@rﬁﬁ%ﬁ) asvéﬁ§cr%%%rfg1eﬂ%§epen§e %?%mﬂie B using

gr aduat e er. an
the spg agigpic BY )‘(i’tﬁlgenfe@ta‘(‘élﬂt %]@Wﬁpélgbll‘a‘trg? 6h22 Bo?-AS supela RS mol%).
Bothnhe éraotlcetd et farte Werdgtattdtatth eimd efner @ deesrbi IbBtH’@mpleted in

t d to, t
0 o 8 SR Bl 1 SR BLSH S50 AP 250881,%8 8 e csion
and fubsenushblt Jomindookgeadd abitphiatgen Imrgmﬁtht reantobyvdrhiean) Mithe catalyst
was @édcrivaed blyI a@iﬁiti?on%ﬁhdf\g apRLiE Ahe i%ggfbﬁlcﬁ{lgf i %'t‘%gaq%&ﬁls sodium

.. Both feeds star
sl b gl o EUME WESPYH B ASHEFICUR, b PG, dcgggapigphase was
sepagsftedir 3ndB@ivnwagshededith owateh ediliRS sedibnt hpdrokiled asy Straiy water to
neuthAiz8 Sl ﬁl@&m&tﬁaﬁf afpd Efodgf:t &E&eregelléfgg fr tﬁeh&galhlc phase by

reaction ask while nitrogen was flushed through

addifipR e thOF%éW éS’/%“?fé RPY @%Cx)é?vqﬁqan%q sy distdledfieem ghe hot water

leavinB& Ml?ﬁbf‘&e bTBl%n’{aﬁépﬁdl%'ﬁ %ﬁ RIdREUL Y S Hﬁélnstu@haﬁ @ltering, the
ro

dition and
whidE b e P T 0l paLt B GULIP GRS GE 38 & 7%
yield)ie an eaeh @i 3©VEY thedkd . coﬁblenm&agmspuﬂgas Pdehrt hivaled aby given in
Tabld (idltlon of 40 g of water. A 26.5 g portion of 10 wt%
aqueous sodi um
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sulfite was then added to assure the renoval of any
resi dual brom ne. The organi c phase was separated, and
wo b@n/owashed with 800 ni portions of water, diPCI/@S2006/062321
caustic, and water. The product was recovered fromthe
washed organi c phase by addition to vigorously stirred
hot (98 C) water. The solvent distilled fromthe hot
water |eaving a slurry of the brom nated pol ystyrene
product in water. Afte\rmégg\ on filtering, the white
solid was rinsed with E\@ ]/?SZL) and dried to a
[0109d nsTratitis weamghle, Bfe B82h braminaB8n vesehityd iim Rafer etv&nE:(alﬁlﬁlc B was

mod?dd Wld:%{ov?n &ﬁ@%ﬁ;ﬁ;@ teriEﬂ 5&9@&1{3 Qeléﬁlgﬁ%tﬂg FQ)U%E? HEY %%@tﬁer to form

ar ., in
2 dllggf ’g’ﬁt %ﬁhaﬁ{ﬁﬁélf‘? e {%&?nt\ﬁggaﬂe&‘elﬂeé@eéafcfa%o ath%f‘?h’@é fn the reaction
flaskrafm eddition,RAIR; entdysEvenplsed By pleeacf iAIQ]} ameitwas dissolved in the

broh&€ Lf@&ﬁstf 2N RRAH of %@u{goﬁﬂfﬁ%% th %Q%aﬁh&g &Sk Eﬁﬁldthta R8tial solvent

cat
charge, T Tt e AOHes FIR BT OB s R SiAvees it 459.9 2 dry BCM
and (:d\tlédito‘\éso ag. )TNhaﬁB:aSﬂdﬁmmdﬁiﬂxs iwre/thén fu@péd irds yhe(cold IR using an

K t
vt B S PP k(P P SRR i ST RE RN R ol & ALBE)
and Bl mL/phig fredictA Y BUMskivtiaui(Bth.2 efdf oI5 wislinpluTief). oboth streams

werd QbR YEnd\BHcCTHE BREANWFdD rAfsHRM S BEAtinahH t8d APS§Led ended
i 5?nd Te&Lon banana- bl ade paddl e, Friedrich's congenser

SRR ARG AHE BB ek BB aft (f F by ghroughout the
additibyl afidi kiidgeRedS i dtokipaeidd Owith Iﬁﬁrd/g%lﬁtpdr%véWSf fheeBckdi®verhead).

Thecﬁ‘a&ggﬁs‘?%?a% F9ciAR ?éd%g [RERENS X'o?%,&e@?g v\%"%‘ses%icg tg%gon of 10 wi%

to a caus cru
aquepug FadRMppityteyest them agdedith assmge Ble\mws@ilqjtanmevecﬂual bromine. The

organfy pimsé vl sephuptedin@nd Ahell yadelVl wias welie! @ﬂdtet sQ)d@unZ 2drdxide, and
fmaﬁ ttg q1e%MJa dg&d d ren'%o\(req@a%%r Tﬂﬁe %\t%fj SO| ats Irec:o red rom the

er was en se
Orgaln 1@9¢ bmltthtmlmtoawgamlueb'edneg hyt:(@B Chulaen. Ghasslvent dlStllled from

e YRERPYINBY 0 DEGEOE | 0l BT o

filteging,she it lfﬁrsaaéawd’lwﬂm&éwaﬁﬁ&3 sl didrigsyiepn 9%tant weight of
381 aroEkreyitRt) M 8n S8R (ORI dnli@a &hsltaRenihB E e Blitbel PRoduct analyses
oth were cool ed separately by the m xer

are %&‘?rblrne ‘E’Zen‘gsnl ng at the bottom of the apparatus and

dropping into the brom nation flask. The reaction

m xture was protected frm&}iﬁa fdnitiated aliphatic
o1 %ﬁl nati on b ur ning off hoo hts and wr appi ng\@ ,
017 1 §RITHHE R‘?‘H{j‘ APig i R TR RS Loitasing the
same tarceedatad AftSdesdsmutiomesed fick thebﬁcﬂi)fﬁabtmro(ﬁﬂfeﬁeﬁde Efurdfles B and

Caﬂmﬁkan@ésu%% f TAOBpralo@fradliit ﬁl%sfo%L 85 CSTR with
APS sol ution feed systemto assur te tr

dry BEM (lO3dbe) sk cqobingithe pendents of thel ragcnom +7e G ifh@ Qsmmne solution

2. ZMSAIeryﬁh% 6 Rroyghnd h@sbsro@mcﬁheab?%dg APSiEM d703 g'BGM 40.5 wt%
tive transf e brom reacti

antit r.o h
ApsI3aR 0 Bl el M Soatl P etnes ong gnd OB YRR Bostant for the
entitetrweradignt e rnhisfred qaterwass2.87 mitoinkandethe WP fietlirate was 3.62

rrﬂ/rﬂfnt —%%act SPR 8% Hg%t&rgg' HERRLA! ? qu& —I—Té‘d& du%“i]lg tﬁ%&%é’.@én For the

I vat e thﬂ
flrstp?cﬁr fiip rthe fovadlont %razqnefws tho ISTR wls fdunBetevl/as thihevaste quench pot
(conaadﬁilﬁg B8 ASSHKR %ebﬁm@ng ABRY thi8pbiiAthe VB REous overflow
stream Wad GRANES 1P Ele main quench pot (containing 520 g of 4 wt% aqueous Na,SO;) to

collect the steady state product. The average residence time for the reaction mass in the CSTR
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separated, and then washed with 1100 nL portions of
wat er, dilute caustic, and water. The product was
wo e@owased fromthe washed organi ¢ phase by adeCT/U81006/062321

vigorously stirred hot (98 C) water. The sol vent

distilled fromthe hot water |leaving a slurry of the

brom nat ed pol ystyrene product in water. After suction

filtering, the white solid was rinsed with water (3 x

2L) and dried to a constant wei ght of 205.4 (95%
was Iireind ) ThervissnuorganicIBesoOn thagwin guensh #paeEs ﬁiﬂ?‘ttﬁ‘é yath BCM (288
o), anBYh B weP Bfa’qﬁiétphaibadvé/sstﬁén apRgared 1o a Rl k@sarory IMAMAL Ewé aqueous

wash%%éggﬁ %%a&hfgrer gk%é %%nrgg}%({ae%u\é\ﬁaéng ahd Eael%he Se Hutralized organic
phaseaRbORintpeaidhyost-I.rof niazordusty stirtedd tet [95W§1’) Wtﬁi t8 obwea slurry of white

et B R Bt 08, SRS o on v

filter satplabe®dx2h).60herwat cakhd8? gnwas dred iarapdiragay purged oven at 130°C
to a cn'glt tavlvaﬁﬂt (%{45' Peo CAtng}éQ ol Lte RUGbOUh i RSe AT 4H1OR, and
seque mf coo perlo (W th nitrogen purge of
the react or overhead). The cat aI yst was deactivated by
addition of 40 g of vvater’].‘AB\LEQZZ g portlon of 10 wt %

n—a-clal

] ..] aooul © lIIC
renoval of any reési p e gr'gani c_phase was

separ at Edampled t hen wasHedRefiBt h Wef € | did utp sédiup 6
Bronﬁﬁ/ag&(nﬂlog@ss ana rrnally Etchl 0 R al Blteha"I Bat@hd |Continuous
L r eibveNaBr- ky

he—produett—was—r G‘v’"i’eC T " X
Catalgfgani ¢ phase bv addi tidn AGky[ B vAéqj | 4B, in |ALBr in Br,
AIX.(188e@ water. The sol vent @Ii43t| Iédlfrorﬁifhe h&73vaf er 0-70
Maxﬁrﬁﬁlvljemogrfglln 7§ of Tnhe [bl gm naf ed-3polysioyr epe [ odjict +10

er—suctTom [[THETTNY,35t Mg WhETe[Sohid fas 13
TOtalreaC‘ﬁgI(l“]E%BfB water (3 x ')l\ F}aér:\‘rl ed-tlo—a constant

APS {el gpreetatigr g ige)y (97% vl ef® ih &hS oderfO130 &P-Under 405
Apsmconst ant nit rogen purg . 3f00duci4oandl pges ar 8400 ven 3400
APS MO Tabte—2EXAMPEES |_UJ. U]SgOB” 'll:'ggi)oe argg'b@:, Theo®ali Chigoo

o nati on _described in hco—Exgdrple—Bwas
Wi dX®Eed by renovi ng the| gfads i &g jt €8-lan i ilng 870
TherbBEHBN826 B9 05 iR (dpgget herod o [onsva |di pideg |t hao 104
Ther fco et et g5 o Fagen—StTeEa(rs undgr the gurface jol
Eé{ﬂl {;Qleﬂe ]tuﬁ 2rxeact onflzilslil.nln additign, A B 3
uocu | L I AL T I
Ldl SSO| ved in the br nmpnp f%étié? S :%gzgn%leQPQ fgshal rn 88.30

acharged to the reaction fl a&¥ wt-3he |%13ﬂ-| al -§8lvdnt 262
pcharge. The I-L five-nec <egj1_§<ul y3o,acket1e($oreac1tsi7on 31.67
L ask—was—eharged—wt+h—4p9-=9 -y BEVHat | O[5

AE_ The reactant solutionk %%?ég h(gair?égmunn@jo' fﬁ‘dfss 33.88
[nitia} GlotbrSI®l wi€nin chBreignzme aver age rate of .69 mi/nin fdr

tne prom ne/AlBr3 sol ut| )n9§ 5326 bogsdBr 2 o8lys 2: 38.29 99.22

ABF3—ard—3—8+—rm-Vrhih reTARSHBOM to
4 R -0. -0.64
3315 2 g of 40.5 wi%sol it [ n?% r R ot 2Rk luedss 0
bstarted at the sane tine| P98 bioRidde fe2d7fi|ni 3Aad [i n 361
ApA Thin and the APb Teed enced |angﬁ nM n2.63hgq rsaetilon 3.82
Ll ot

erperattre—was—HraAtarred—at—3—Cto——1CtHrougho
t he
DSC, T, °0) 167.4 168.6 166.0 159.9 162.6
TGA 1% wt loss temp, N, (°C) 3554 354.1 352.8 362.3 349.2
BrAPS GPC
M, 13,000 | 12,800 | 13,000 | 13,200 12,100
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addi ti on and subsequent 15 m n cook period (wth
nitrogen purge of the reactor overhead). The catal yst
wol®7aeset i vated by addition of 40 g of wat er.P&I/RB82086/052321

portion of 10 wt% aqueous sodium sulfite was then

added to assure the renoval of any residual brom ne.

The organi ¢ phase was separated, and then washed wth

wat er, dilute sodi um hydroxide, and finally water to
neutralize acid and renove NaBr. The product was

M, ecover ed from the organi Is,mmaé el3R00afdBSPON 183400 | 12,400

distilled fromthe hot \water A Ag

vi-gorousty—stirTed ot (98 LJ jat er. fhe solvent h%
t 66.8

7% Ardypasieitivgs @b guhs 8F (VMR pr Jd tR:t vt er %if tle E;%uc

ML (5110 h@h) 220, CLRs i t e Sol[i dsias |ri heed| wih wat &5 (3] x 121

)r‘l\ in—an-—-oven / 110E)—urder bt o

e
i CTTOCT a—C-O1 [ZYN) |9} CTl

NMR?LFJ amd—arTed t0 a consgant weijght of 581.44? (98%
1.4xdibrpmobrrzsaiuct anal yses |ar &/%i yen®d%h Tant® 2 A E 126

1,24-E{btdAbbehtdne cont i nuou< basri natliodd Wwa4@aryi dd80ouf 370

1,2 t.;tra'bwmobs?%ﬁg" € L DUl y& ng THG S§Me600N emd at pd 1100

-on ||cor~| <F o—+ hat ok

|u oTC OTl ICG\,LIUII

(Reference Exanples B and C and Exanples 4 and 5). The
operati on was started by charging the 80-nL glass CSTR

[01 11, %P%ﬁygp%roy %G%CO ggt’%@lﬂgmcﬁmgl I F(QJC'{Z BPE%%%]%% are Q{tnt)@ﬁd to the

romne Br3
fact that Bieccogtiroys made APSPYALieR: A fper2yresmyohis UhRS Fo ooy organic
solvedt B@Mte&@o&eﬂr%&&ﬁ& tﬁl&&é&ﬂf@ﬂ 1hh£0\ree]§rc¢19:roumma&tlsn awikgde. This

el ontinuous
rmxtLélﬁthP%eds i 1c1%1{ fre hﬁ‘[ﬂ:ﬁ nglﬁ%n d'ﬂ}ug?g/ﬁ&lgggné&rtmé h€cont

er a
operatiangihe Cmﬁéefttﬁélonpéthee%%s tnat@lé Swalélos bginged 15 the repgtiopggig should
be kdp® HIRRE aflbiee Sval @t dohasatdnEhé ceswltdadBickedimBxamples 1-3 of Table 1.
operation. For the first 25 mn, the overfl ow stream
fromthe CSTR was directed to the waste guench pot
[0112k ont/as misery aggy,hqje dferein W%lgﬂﬁegﬁsdmé@ssc%ﬁ termyy t@ntmuous and
conhﬁﬁ&;s@;m défnotettﬁﬁ tNé‘-‘d)perMic&ﬁ@ﬂﬁreﬂ\t& bfdinails prexasdsmghout interruption
ert. 0. the I
in tn%f: (?r%\aﬁ%d E}ow&aﬁé@ ant 1%%%9.1%:?18%% P%e g%l@agf an %ggltlgn%atddoes not
disrupt ottady- stanmeorameqr@gé Bals PERPGRN. { FeHBITUAROR S ef A hpration that
dlsnﬁ?ssﬁedd@ didt€oferd VA 8 stkddyHtdte cdititivh stxpasaton ganild bpddeyed before

ench t was diluted with BCM (288 g),
resutﬁ‘?’ﬂ? ?Qﬁ]eenfi%%%opgamg hase was then transferred to

a
[0113} | Comparents rsferreshindly. chrmirahgirae g oRas ey poeT 1 Rayitication
or cLiBi Ehes T 0whahéaRYRd LeBI tHel sihgalai ok ad], asd ientifldvkas they exist prior
to co\ﬁ]eléte i[u%la Ici%r?tgct? i é)%lﬁ%?@?sg@y‘%é RHIR %jb}L He %Bézﬂlnaﬁfe or chemical type

S rrre water to talng
(e.g-s hn@thyr e@mmmﬁtné 3 SPlEFYL, @WF%)ed g Eattagrs potwhal, prefyydnary chemical

chan%leid I - 3h Y@ aGided afdYof irddcdbed,if ang, take pialeiid thasesultigednixture or
eolup iQn as sucﬁw g Elrﬁgres\/\gr;r{lfél@a%ong %}(18)&} 'reapagné/\ﬁt‘: t}‘r'éarka@m(aﬁl%ﬂgl)c of bringing

rogen purged oven % A giscl
the s;@gqa;ﬁp@ ﬁpm@@qum togﬁhgxgmyleygthe Aﬁ]éqhypp%%ﬁllep %rbﬂutrglagf to this disclosure.
Thus$ tHEGemoREnts Archidbhtéficdl as TAReHicafsGd bk brdiyht tiggther in connection with

pcrfglirnilllrrﬁggecpeég&f o&ﬁ?ﬁ‘l&?&%{l'i‘?ﬁh‘@g arHegﬁ&FEorﬂ os@fcﬁ{mAﬁo e\%'hechough the

In the caontl nu
claippberginafiar meykefaréebstaneesmr JPPRNFE AP/ It ipg ?f‘ﬁ%tﬁ o FBlesent tense

("coﬁﬂJrié@@‘t "WAS e QOthe QB feesticedt @d thddulistirges eanipdredt ion iggredient as it
existed At tl}é: t\llrhg fu‘%yﬁ'efér%&}%bé’{‘mm&h%tgd bIdMdSd or mixed with one or more other
substances, components and/oringredients in acc ordance with the present disclosure. The fact
that a substance, component or ingredient may have lost its original identity through a
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m xture proved difficult to handl e during workup.
Thus, when conducting a continuous operation, the
w@omcenssat i on of the APS in the sol ution bei nBCT/E8200€062321
the reaction zone should be kept nore dilute. See in
this connection the results achieved in Exanples 1-3
of Table 1. [0112] As used anywhere herein including
the clains, the terns "continuous" and "conti nuously"
denote that the operation referred to ordinarily . ..
chemjgab eesstign wirttrassformatien Aupeg St FHIIEG RE CPRIBNEe PIFIRS, 87 mixing
opera%iﬁﬁ%, ig%ohﬂh&cﬁfd upta&:dwctldrﬁ? ri:eidﬂﬂuﬁ' fidf)&@ogui-% @?q avitu b?ﬁn'tlagmtskﬂl of a
at ..does. no eady-state conditions o a
chermgt 15 é}quooﬁ.nol Ffra%q %{ ?‘ﬁ‘icgl?l_r' uption is of a duration that .. .
[0114]i sFasprasdsvendipient of Buldjsarian radprechtosip @ay postos Qs this specification
is inceithtkd @n z:oelé lirﬁ@ ?Fi@ﬂis@lf@sﬁlhw refegere hiseiy ﬁﬁl}ﬁmt éorén herein.
esuymng collectiaon. e . .31 o
ou11C5H DR HBL5 R0k D iaie o Ak CRIRORO Mo e
foregping dsedptiorcistrios antended) tajlivgit rradabpuld pribgsionigiedrgsdiniting, the
invert®nith thdarfibMEtERmpiFicplioisopreschtel haeinbhbdveed as t hey
exi st prior to comng into contact with another
substance referred to by chem cal nane or chem ca
type {e.g., another conponent, a solvent, or etc.). It
matters not what prelimnary chem cal changes,
transformati ons and/or reactions, if any, take place
in the resulting mxture or solution as such changes,
transformati ons, and/or reactions are the natura
result of bringing the specified conponents together
under the conditions called for pursuant to this
di scl osure. Thus the conponents are identified as
i ngredients to be brought together in connection with
performng a desired operation or in formng a desired
conposition. Al so, even though the clainms hereinafter
mayrefer to substances, conponents and/or ingredients
in the present tense ("conprises”, "is", etc.), the
reference is to the substance, conponent or ingredient
as it existed at the tine just before it was first
contacted, blended or mxed with one or nore other
subst ances, conponents and/or ingredients in
accordance with the present disclosure. The fact that
a substance, conponent or ingredient may have lost its
original identity through achenmical reaction or
transformati on during the course of contacting,
bl endi ng or m xi ng operations, if conducted in
accordance with this disclosure and with ordinary
skill of a chemst, is thus of no practical concern.
[0114] Each and every patent or publication referred
to in any portion of this specificationis
incorporated in toto into this disclosure by
reference, as if fully set forth herein. [0115] This
invention is susceptible to considerable variation in
its practice. Therefore the foregoi ng description is
not intended to limt, and should not be construed as
limting, the invention to the particul ar
exenplifications presented herei nabove. CLAIMS: 1. A
process of preparing brom nated anionic styrenic
pol ymer having a reduced vol atil e bronobenzene
content, which process conprises:
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A) concurrently feeding into a reaction zone

conponents conprised of (i) a bromnating agent, (ii)
wa@bkaomiomasn? hal i de catal yst in which the halide P€DDS2086/662321

brom ne or chlorine or both, and (iii) anionic

styreni c polynmer having a GPC nunber average nol ecul ar

wei ght in the range of about 2000 to about 30,000 in

the formof a solution or slurry in a solvent to form
CL gactl on m xture, wherein said conponents are fed

‘%W fndividually as at |east three separate feeds or

(2) as at least two separate feeds, one feed of which

cont a' nSA ﬁfbc@?srcﬁ eﬁﬂntr%n%fnat(eﬂ)amoﬁid s)tywﬁ g)o@ﬂlél)havﬁgq reduced
of whic ont ai ns ,

ol e Rre RRalDh QU B oar o F R BEBT e i on w1 h 4o
A) rm rcenttremtlyieedin himto ofeatiign zdneicpmpanentg comprisedoof (i) a brominating

t heargeﬁy@l) QfuRiRuhARGHE eaamesh WhEcHBBhAlid Amd alle”:ﬁ]&hgle or chlorine
has g{albvﬂt ai ni % said reaﬁlt i on nbéft;lure at about 1 1
10 ° P’ F’é‘é BIOBI5 SHPBIGPARIRS Paginefh P fr iahey pXfge molecular
polwaigrt intlsurgge phebwo Bp¢heraboub3?,Ag0 pr dpdein ohedolsuehor slurry

thqﬁ 4 Qavaamtm*foﬁa{ adtdd Bl g mﬁaelré dehaeg? Qmﬁegorh I@hts are fed (1)
|

abou percent or
mol'& IV’QHBE%PS 8? le%?té}ﬂfﬁ? P%P%ﬁg Oﬁ@t% gt egtbh‘é” ?’ﬁpi’a‘r?*e feeds, one
st yeashoT whalhyermtaibe no gndre dhanamb sluGh (ihaandt (e), dnd edother feed of

br gpipRt&daias!| kliént!hfrd%ﬁ? ¥ih, qm i el emhaivah ik ed if @rhtinddon with no
herei nafter w in t

of "EBBUT TR ABOTY (. TR0 o SRAGI VARG RER e contaning
Ccatadigpsd phave, arbinaimbdinigg aﬂﬂy@{cﬂﬂh aeixtvea st £t LAt @by ks whereby

r e%)l d?uglsagl?n ??] %P{G S tgr?ig&)oglﬁéé{ : uglts,le (te Ic{gﬁ%’r(){r)gea g %eﬁ% proportioned
h a\ﬁéde&l@t ibg afrmm efrduminzot hadide b@lrme fediiscdt @yout 8 Sovele ipprgent or less
br gAkélati el tAHeORbRar aﬁwhenbfcumiaﬁmorwn%}ueﬁts fih @IEB £rhemc styrenic

reactio d Y, product ere

o Rl RRa RS AR aRh TR bR kY sbithic potymer

br afierred é@m enheiomafice Mléhg‘ee @br%irb@qt:om@nt o thoramge pf about 60 to
W %paid; ewyml ati | e bronobenzene content which is no

B) nordeeﬁ%tgv%\?\lﬁg Rt Cﬁtag%\sggp glga\&%Fﬁl}%nezwary%é%@lc%ﬁ&%ea%gf%talysp residues from
condi nuoubsthabally thg enilggrrgection mikktim o€l ai m 1wher ei n
sai® ¢ OWBMf th@ eghetibh mﬁv)ﬁtu&f @aPhdveasite e th% reftion zone;
process as in Claim1 wherein at | east one said
corCtr r ent feed in A) is a continuous feed and at

O | edstoveriag brpigneted enippiestyrénéepplymepyrodyctirqry thegepcfiepghixture and

5. divipbGGEs s;maﬁ;ct ﬁrhgeiblyrihé- diBE bed Ring RIdCh G OHTE QRBIHIS polymen has a

(I )Brorgﬁ con ent %& are f d | ng éd ual l%&f?l att? anﬁ a volatile

three separate fee as fn
whereingbengege e@mﬁp@tn‘éhnch 1&( m) mo(ei fhpn aheiet U0 pPM GVéwhed

as 2, A process as in Claim 1 wherein said concurrent feeds in A) are continuous
feeds.

3. A process as in Claim 1 wherein said concurrent feeds in A) are pulsed feeds.

4. A process as in Claim 1 wherein at least one said concurrent feed in A) is a

continuous feed and at least one said concurrent feed in A) is a pulsed feed.

5. A process as in Claim 1 wherein said components (i), (i), and (iii) are fed
individually as at least three separate feeds.

6. A process as in Claim 1 wherein said components (i), (ii), and (iii) are fed as

atleast two separate feeds, one feed of which contains no more of two of (1), (ii), and (iii), and
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at | east two separate feeds, one feed of which

contains no nore of two of (i), (ii), and (iii),
waeddoisher feed of which contains the third oPCY/U$2006/062321

(ii), (iii) either individually or in conmbination wth

no nore than one other of (i), (ii), and (iii). 7.

Aprocess as in Claim6 wherein each of said at | east

two separate feeds enters into the reaction zone

10 the. ot fe re trea g 8. . o
ano LR SR RS B (DA L AR s g pombination
witht ngomeepthpmpee pistiet Ght(d), end Giiid. t he reacti on zone in

sulyst antA Qﬂo_cf::ﬂ;(h@ it O1di RGP RRPRR6h @f daBAYBEst twh seParate feeds enters
conponents (i),

mm?h ])eagtmﬁ‘dzoplc ity ?X‘g‘ﬁée'&% #goﬁﬁfs‘? gﬁgf’w ASUEF "V -east t hree

separ at &\ prosess.as 10Clapgr whersin cach pfsald atileastwiheperate feeds enters
1nto|$1i9d ﬁa&ﬁfi‘pﬁﬁl@ it Sutkstantial fdc):-,to@mfc(ﬁ pbbadd zﬂ%ﬁ%ﬂeﬁg as at
e%?r:) ; tev}% PIq easr %stf 1en({2fa1m W$Qreegh gmg cPfr})poneléfﬁa (é,n@t z%r‘ds (iii) are fed
indiyidpellyods atf¢ashtheemtepprase fehds.third of (i), (ii), (iii)
ei tijber |mgfdéb§s%|1h 18k b RheRsHh bzﬁétcb&@oﬂ‘éﬂt@ (INQiiTRnE (111) are fed as

at leasq ?WO Oneara eF Ej, onﬁgee)f Of%ﬁl %%copéeflﬂs o ﬁxlafﬁ (])flﬁYVﬁA? ggu) and (iii), and
ano%g'éﬂqtﬁd PfstJPb wnteingribe theradi@®, G @iEdenintbddualiyearayeombination

withid @6t @hn Wed iher b§(1} r(u} hed (@inge of about 2000 to
ab yt 10, 00 wherein sai

nu nbePI‘OCC%Q:Iﬁg m a eC U lTTga] V\gw&ﬁl‘eﬂ? %a]cil—% O{l’Hgat} gntdf bromine
and &@Gmm 30dERG naﬁg@r ay@ege mpleculRgroighids & thenra@ga ofralgout 2000 to
abowhi@r@@on each of said at | east two separ ate feeds

enters i react | aone t he ot her .
f eeg st r‘gé mc%srs %3 %n éﬁnmqq fv}er% ?%@?ﬁ ﬁg?{ a&rélfg%ng?ecular weight
is in\{he Fasigp OEalacmt@pO%P gbatt 7P8&st two separate feeds
;entler S Impﬂ)céﬁ(ﬁs fe@Liin WESQBR dabh SLHAEE @NdsBhwo separate feeds enters
c ace oppos ocess as in
mto&?e l%aétﬁo [erei pﬁg)glg}a? toa&le ﬂl F eed(b #famﬁrlsg‘earﬁﬁd (i)
ar d4f ed AaBIO&PSSIaéatsﬁletl whyraingpeh plesagbat least fwastepsitatafaads enters

into\id @hictich Fope 1B Gublst:AMabfRBIHEaRNhpSHThIGahY St and a

seg@nd streamwhi.ch.i.s n|on|c styrenic
&gc nu& lé)rcegvaérlg éhlémrrpo Ch i %\1/1\% aﬁlpop?{ﬁi hér{ﬁgﬁag\(@? gre fed as
at lea%séw srpoge fesdaladinst %@amhuch ig fieemed Framgfromireodng satratalyst and
a se@ndShidrh YvHith & s@nieftiendshiyher lﬁvﬂlgsﬂ}ﬁd ruf 1%61‘ aPélage molecular

wel%Sh% &9 ﬂ'gehl%%%ﬁ %‘Fﬁbq‘iugtz%ko' ?g‘é%%tg% (2(%71 %?golﬁﬁq %g glﬁlé)[n %r slurry in a
solvent; élﬂcbwbﬁheﬁ’a&aﬂfh@i sageﬁseqogd [srrerrhentanic tavhe redatios ziode @REimate to
eachnathlier aver age nol ecul ar wei ght isinther ange of

abqut 200 out ~10.0 0cess

vvhgr ein s I%%E?C%’ ! ggr{aan\?e?% wélr?o el u]Id r\?\’gu%an%%n L% ﬁg@mne and
whegeim grad QP%@@@pmgg@gagedngl@@lugr wo@bt is in the range of about 2000 to about
10,000.

17. A process as in Claim 16 wherein said GPC number average molecular weight
is in the range of about 3000 to about 7000.
18. A process as in Claim 1 wherein said components (i), (ii), and (iii) are fed as

at least two separate feeds, a first stream which is formed from bromine and said catalyst and
a second stream which is anionic styrenic polymer having a GPC number average molecular
weight in the range of about 2000 to about 30,000 in the form of a solution or shurry in a
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18. A process as in Caim1l wherein said conmponents
(i), (it), and (iii) are fed as at |least two separate
wo e@d®763e9 fi rst stream which is fornmed from brpoi/ns20a6ek2321
said catal yst and a second stream which is anionic
styreni c polynmer having a GPC nunber average nol ecul ar
wei ght in the range of about 2000 to about 30,000 in
the formof a solution or slurry in asol vent; and
wher ej n. saj d d second str ter jin
solvit] hcistiand fEbabLeaRT SR e grip R G Ube 11 substantial
facedpifgrempposedldignmept.ocess as in Caim 18 wherein said
br qm nat Bﬂ)c@&eékt 1|n| @1%%0118 %eﬁaﬂﬁi smecrl—sﬁhmlg%o@ﬁgs bromine and
er nol ecul ar er
whelR gt S0g O 2 m DB B0 2R e BAES Pehaia 2HR0 to about
10,000. wherei n said GPC nunber average nol ecul ar weight is
i nobhe raRgeeRhs BOHim 39Qhetdn 8RQEIPCIARPser dvekage molecular weight

ocess 1-10 or 15-20 wherein the
is IHAE? gnge pf %%0“828@?/‘\/%10@%@{} ‘quenchi ng the reaction
mi Reur e Avprohesarslinaayed Elldimg 1t HeoHBr2eherodube catalystis deactivated

b ﬂgﬁ@%t}f&Q%&ﬁﬂﬂn%ﬂ&@' With a8d 1reddbREAE BRSHBE doProdit¥t B
79 10 or 15-20 wherein A) 1s S andiiot edpl[n an aqueous

Béver& %3‘5’0“ on system under autogenous pres sure so
t ha. hyd¥ oyeassbasom ay efoplaodedtld ekepl0iwhesen db) is conducted in a

c1osé&@§éﬁ&ﬁy&bfﬁtdﬁasr éﬂ%gelnoﬁ e%&@m&ﬁﬁtHfgr@%ﬁ?idn\gg%@lpmdua1s kept
or

in qa\}\%éeraAfﬁ %'EX%% i ’éﬁhe Cag%ﬁwtéﬁgﬁacﬁéﬁ?ée i s anionic
pol2yst yriepeocestas in gmyoeSwims 1119 amlp-29 whiesdinrsaig-anforge styrenic

po1y1;§r2§)alﬁ@1ﬁg@gty§g,r@% a cont i nuous pr ocess 25. A pr ocess
bat ¢

i,n a -1 ted .as
o Geso X ek B tats AShS P B0 i g % SOntinuous
procgss- 20 wherein said solvent conprises (a) at |east one
li ggi d scabwcaéseﬂ iRhhp Bﬁt:naﬁn@ hl oo &hysiQ@ @&Ecﬁféfbd {s) baz-eéh process.

| t t al_i
e%? ng}epfog 3528 (HSH gn}li'llr g ﬁ ‘,}( W £5C ZQ W?‘Sﬁ%‘g F%lg sgfvent comprises
(a) abiaaﬁmm lspugshspdwretedraliphatioehlar qdmhtogm@ondhb nif lsasd ooé ligwigl saturated

a.hpﬁaMb Obrodhdhylisc@thd?f () (cgb)a,t absht (@he 2ATquidb rs@fﬁrﬁ‘@ﬁedahphatlc

brorpirt et B8l B PTG caBlire St Bl Sk P @), and
br @fobenx bremivatad empnisfstyronigpotynedy, éaﬁvmsellnror@t)@ coptent in the range

of aBAf ABltol 888t 71008%0h vblRild 8l dreviendedy @REIE bE86 rddre@han about 600
| ue of aﬁgut 15 or less; 2) a

t he I color v
oo 150 ok LEaE 8t E bV ReGaglall 10 OF Tess: 2) &
1) of aghewnal iscqiphyane pealpubflSidBless28. A br omi nat ed

2) gpé?g%ﬁ%gbﬁ%ﬁﬁ& fn BRIMFRT BRerhill ga@!’tlﬂb %s@db@gt Ii}ﬁppm or less of

28. A brominated anionic styrenic polymer as in Claim 27 having the properties
of both 1) and 2).

29. A brominated anionic styrenic polymer as in Claims 27 or 28 additionally
having at least one of the following additional properties:
3) a GPC number average molecular weight in the range of about 10,000 to about 15,000

and a polydispersity of about 1.25 or less;

4) an initial AE color value of about 5 or less.
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ofboth I ) and 2). 29. A brom nated anionic styrenic
polymer as in Clains 27 or 28 additionally having at
wo e@s7ane of the foll owi ng additi onal propertPE@FUSBY6/062321

aGPC nunber average nol ecul ar weight in the range of

about 10,000 to about 15,000 and a pol ydi spersity of

about 1.25 or less; 4) an initial DE col or val ue of

about 5 or |l ess.30. A broninated anionic styrenic

polymer as in Claim29 having the additional ) .

pr36per tA bsoroinatsdtaniogc stsenit) polgmer AondrpivaLe daap i rdditional
prope,?ﬁéé:j&rgogl ppflmamgr asbi n any of Cainms 26-30 wherein

sal.d vol atil.e bronpbbenzene content is ; i aa

a5, oh Bl RGP s AP DRt s e 8P il B0 Witkein sata
volatilel omeb2izene costentie rbowt XWinprbeoleshat ed ani oni ¢

Stapl eni £ PQhIARK dnforldé OR4IAE pelyaitr @Riie NEhSITY6:e2Z@ wherein said

33, Abroninated a ioni_cbs_t rert1idc rgglllifgngf Sfa§enien Cam

bromizg e A, S B SRS R ER ST St Yrenrc pol ymer is

br38mi nat brbrainitod priomio biysmye peiEme sy in (im0 dieedn said brominated
anion%‘ét%%h& ;%1&’[%1@1‘(}'3 %rcﬁﬁiln){f@ratn&ﬁlitt pol%@rlteﬂibBO wher ei n

saj dbrom nat.e ni.oni ¢c._styreni c pol. [ :

anioni ABBySse e sufenigsidiuiebt t CRli R el PR bminatea
anionpoityreeic prdymer iSbsmindtbdiraiwaiia PelyPETeoni nat ed ani oni ¢

Stay eni & bREVERE ahiSni sQE AP B Gmanisan Claipd 1ty i@ Baid brominated

anionic styrenic polymer is brominated anionic polystyrene.
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