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TERM NATI NG BROM NATI ON OF STYRENI C POLYMER I N A
BROM NATI ON REACTI ON M XTURE BACKGROUND [ 0001]
Brom nated styrenic polyners are produced by
brom nating a styrenic polyner in a suitable organic
sol vent containing a Lewis acid brom nation catal yst.
The comon nethod for recovering the brom nated
styrenic polymer fromthe |iquid phase of the
brom nation 5 reaction mxture in which they were
fornmed | IRRMIBATHNGBROVANATIONTF SEYRENR! POLYRIERN
aqueous quencin AGREBIINATIONERBA 8Tio MIReUREOM nat ed
pol ymer - cont ai ni ng organi ¢ phase fromthe aqueous
phase, stripping the organic phase of its sol vent
usual 'y by pouri ng the E}«t(glaGRC)uNmse into boiling
t he.br om nat ed reci
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pumtﬁdndeidtuminamhwhrﬁdmswlb écbmnsd: alvel,vessmhwpmcb;dwmt with an
r e:i blES uHﬁfﬁn gmelh gs% am ﬁlte%lO%Ima%tp%{ym\é?éogpﬁﬁn% o‘i‘g%{lig phase
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enﬁmmrtbmmmus plse ofr lpplh@ha swawf phdveokigueoes ugabdniohiongng the
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c &?tpﬁchﬁé%leq bf*lomlh@edrpéb{@teli by hmﬂslwhdé separhfioy tacknigua such & filtration
eSRREGi-AIghton D & SUIE rRIHOR M- WH R §: BEnREAT:A {ﬁ:tpb@ﬁ]xel When
reaction i s conducted under pressure in a closed
r BRETPHM SYKHEHT HHEr wpyPreRétyeiuByea o Bpgndnepnts of water which

C @r RFORHIGEi SR KBRS Haf® waRIsME Me dnlirdnhnPrAGe ﬁl% useSHCHle
a process i s described in commonly-owned copendin

apPIcPE A PEAA Fedigny rosds pahe ngef It‘éanr’ES'éiéaéetlﬁblé’Pw?lthe 2’@836‘“ of

[ Q0ORh lof hywstesl blagnide @ (}ﬁuadc\éﬂtﬁitn@(g BOUS rdadtiod e C atlsds an
O term nation of the

be hi n
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P t

PR L4 SO0 DI B RIS ES, hgt ns

preonledwneé thentur grlnmatng dneésgocon sﬁﬁrptbmmnamtfd sandr polyres Snore
§ 91'31?[[ gﬁ loQJm y e y‘@&ﬂe&uﬁﬂgusc %?s%clpﬂ]nggﬁa a%t%Fe@ro \%/ath ¥4 the

an are usua npl oye comer cl sca
op?éwaft jepmigioh sfepsprodige inky dyeodnnat ed styrenic poI YNErs.
Mor eover, the invention can be practiced either on a

bat ch process or as a cont i nuous process.
BRIEF SUMMARY OF THE INVENTION

[0003] Pursuant to this invention complex procedures such as referred to above can be
replaced by much simpler procedures involving less consumption of water, less discharge of
waste water, and less phase separations than are usually employed in commercial scale plant
operations for producing brominated styrenic polymers. Moreover, the invention can be

practiced either on a batch process or as a continuous process.



10 P

15

20

25

30

[0004] Thus in one of the enbodinments of this

i nvention a brom nated styrenic polyner reaction

m xture containing at | east brom nated styrenic

pol ynmer, brom nation reaction solvent, hydrogen
brom de, and Lewis acid brom nation catalyst is
treated by a process conprising mxing with such
reaction m xture an anount of water sufficient to
deactivate the 5 Lewis acid catalyst and term nate

t heooay OmMAksii€ ol @ MelermBettith @Ry Jf @ACHI QR0 otk ftiSdi€Miymer
to forma separate aqueous phase. This enbodi nent of

t h%aCﬁl%v@Pﬁ“ﬂeoﬁonéaﬁ%etﬂ d eaﬁ*s‘émalrlatgwwe%lﬁ Polraigie PronjiRptighheagiion
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i nvol, C the r actlon m th an .
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insufficient to forma separate continuous T i quid
phagier ietrtiphaiyee hiving argepiatigud pbae corgmning maqlved brominated
[ QQQ@]]C p-gﬁ’%%le a@d"@g) Qltelﬂ%':g s@ﬂh@ﬁh&?ﬁkﬁn@@gh fn'? %Q&u@%eﬁ’lﬁm in an

his invention will become still further apparent from
eﬁ%ww Algeeuilicict fodirechrig: Eppendedoncdagivisbut PURTFERI form a
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sent_invention is applicable to any sty
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Maptfateh € HOFRN h SdeREiplibn anBgpdhRAtREhsSt yreni ¢ 25 pol yner,
(i1) brom nation reaction solvent, (iii) hydrogen

brom de, and (iv) Lewis acid bron1nat|on catal yst. The
br oni ne cont ent _Fukmmmlammatm(anymmc pol yner in

S reaction mxtures can vary. Ty however ,
U R R A ST S G
i polyh@s.r B&c for exentplex UL, @atiNbd. 5087, 80, §,60s838 5076mM208, 5,852,131,

pr b I t 9 referabl

DGSLELAPLY S| ERSPY M 3 LR AL LRl b S35t

woB 26,438, aml &iﬁ’e 730 Thnpescof inedntwt is @Bpltcableahaoamy sﬁyilsnwtp?zﬁymer

:E%Enﬁlgﬁln%q u?létoggnﬁﬁ afg%tl%g}yrrﬁ&tm e_lso%lpny y(1) t{l (F]mllléged styrenic

r edgnérofii) rovtigatien wiaftion colmtrai (nl)élbdmgenll@onm%aod (impEe@yis acid

aGl@mmagéne{a?a@W 12}% Mn{%g iRl 6 the Ii)rg)gl rgledtqg&n?ct bt %l fh such

polyner utilized in brom naf i’on J

bregetion anikteigs paaetyi obypreplit heveevers tl}gﬁaefneneamnyﬁnmf tenbromingted

Sgtylel%gb&yrﬁé}lu}/ﬂ?&actlon §11>otu19w§tl% [dﬁgc{SFSOR&QIVoy ﬁ@feraglggg%ﬁ% wt%,

usi ng an” ani oni c Iynerlzatlon Initiator su
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fr aﬁge sradhirak t@ﬁﬁéﬁ@ﬂ' \Qto/poJﬂ%né%{ount'o'f %rovrnl@atc%t KGR Blymer in the
ol ymer forned by free radical 5 polynerization

i f??‘ttioafww%%ﬁlsag% eyt ethe KydpoPEFEKT deowpin about 10 wi% or

pebsUnphate.nas ean riron nated are highly suitable

reaction m xtures for use in the practlce of this

invention. In this connection, the terns "b corn

i nated styrenie pol yner and " brom nat ed pol ystyrene"

as used in the speci fication and in the clains hereof

refer to a brom nated pol yner produced by brom nat ion

of a pre-existing styrenic polyner such as pol ystyrene

or a copolyner of styrene
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10 and at | east one other vinyl aromatic nononer, as
di sti ngui shed froman oligoner or polyner produced by
ol i gonerization or polynerization of one or nore

brom natcd styreni e nononmers, the properties of the

| atter oligonmers or polyners typically being
considerably different from brom nated pol ystyrene in
a nunmber of respects. Al so as used herein, including
the clainms, the term"anionic styrenic polyner" or

EWI]O@]W Ihe @@feyﬁ byx&@a&mhzeﬂ af thiSbrG@ MR |fM‘m1n]g5heLb$&ﬂnQMn reactlon
the art, denotes that the poly

r el?vétplle és &’ %%aq’%@ lgglﬁ SHFBa AT By B YE PUAS ﬁ’loslfﬁe%u“ng an
p @hlyllﬂepdlm iz@ion inftiator Akclods,a hﬂmml‘aﬂ@& Eﬁ)vdei/dr héddmnaﬂnktylles in WARh
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m nat.ed renic ed .
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a'ﬂ{eolﬂﬂﬁy Q?tgglg’té rtﬁgglemlxtubes%‘:ﬁ %Sgt , e Sptracrlceencr)]% thlﬁoflveﬂtéquS In this
prodedied teyerins hninneatddotyreofc p@Qetryang hlm emp@bdbsigreod” as used in
Pal.Y. i i,zation.
16 50%%0¥1’_§|9%Q&1S%B3§g ﬁ]%?e\é cl&&?%elj’egtdxefegg eﬁ tg o&%ieﬁ é)o Iymer PLoduced by
mibsemigragion] o' m@xmngmyr@lcmomp@mmwysamm ora copyhohoy pistysene

Ofdné)a.n@aqggne%ﬁlrexe\ qu QXllnatR: «%1 as %%m&g&_{u:%ﬁ (%\Ig{n%g ;50% er
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2BWHee@i Figpyerizatpdpropdymeizaion orf an @lkyk bymogeed styrenic

havoh&gkrd R Brobedits & tEALRP Bl Ah R B ?dlﬁtqnéog tyb1§all§m>eﬁ£ %Iﬁl'ﬁélgbly

group (I'ncluding al kyl -ring subs ar omat
g F%’fiﬁﬁgt)fma]fblqm%d@otyeiww e ARUSDRF CATCRI9E'S- @@ﬁmeégerm inglyding
MBRQERASS thd fem SR e, Ierﬁ’d &JTB%‘I@M ha\ﬁto%fc){o'b%@t?vene terms commonly

artpg met h Is%érenc
sTSPF BnRe AT Sk ISR EHUA At ?ﬁ‘l%tﬁseﬂl?ié}}eé")‘é’t“ﬁyF%‘E%ﬁrt%haé bpeappdeisd by
y hutcalf hlx@ﬁlﬁomd@oﬂ}&ﬂeﬂ%hﬁ halatogRuch as a lithium alkyl. The terms "brominated

re |sopr enyl napht hal ene, vi nyl ] .
D SRR DDy AR PUBiER o b oSl Py BB e At
t Gﬂdﬁmlbmécydnﬁjﬁlytrsamaxc pE’@hlny by henenaked atibfic prwtyedee dhese generic
B e S S SN Bm PRI RS
Mwﬁutpawmnnmnmbswmn¢mmRbpﬁeéﬁﬂmﬂdd@ha&mﬁmyrene be one
\ALOIOB t Tg&e)?}glglﬁ% 501}%1398165 % n g‘rb?( actlol )Ee%lgg # ong ar']%or%lg)%%g?lﬁrmls
perdce rppadfmershef ong @pmoyemsnyl aaabrlaec mlomyﬂexsarlbaﬁammwnyl aromatic
”9@&%%&&mwnﬂ§mr%hﬂs 'vinylaromatic" and "styrenic
connection wth nononer(s) or polyner(s) are used
i nt er changeabl y herein. P%@ﬂl@%lThe aromati c pendant
CQHé&h k%emémgé‘n abolor 8 M%ﬁ%o&p RO YT 1 1 A8PHAM mk?d an
can kyl Substitute substituted by brom ne or
cHP@?‘iCr%O%t(@ﬁ%ldm@ eliwlpméfsdﬁatbtey agimptic mmpb)b@f fropn 6 ® 10 carbon
SUBSL, Itkbth Stk of TIPSRl areasﬂjl QBRI G18) 'iv)é[h?@{yf‘enp ol r)/J%EtﬁylHyi%@
to produce the brom nated "anionic styrenic polymers
WIFF DAY 8N EPC PRiSTHHEY X @1cag erdirob O aie, welghrpeppluyne,
i ﬂm&lﬁ@htﬂl@ﬁ&e Qfopﬂ@@&ﬂmﬁgﬂ)&@e& 0 @QQH%h%Qp OQ8lanthracene,  the

preferably t he range of about 3000 to about 10, 000
aﬁ&eﬁﬂrtélebﬁse@éﬁ%{b\ﬂyylﬁtw ShhdobaitEe Btheanparedgomgnt oWhen he
aﬁl@hﬂna@@a%emgbﬁyrﬂ&' 15’1@1!1&%9 IheontidaiOf ofSUSELIERNT @MWS or more vinyl
styreni e poly pically be in thc range of
b%\%%gﬁnollogﬁla, 5B @&Fymgfd t}gﬁ gylﬁleﬁ,l@ one of the monomers and that styrene

comprise at least 50 weight percent and preferably at least about 80 weight percent of the
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10 preferably in the range of between | and about 2.
Typically, styrenic polynmers produced by free radica
pol ynmeri zation that are used to produce the brom nated
styrcnic polynmers will have a GPC wei ght average

nol ecul ar weight (Mv) in the range of about 30,000 to
about 500, 000, preferably in the range of about 50, 000
to about 300, 000, and nore preferably in the range of
about 150, 000 to about 250, 000. The pol ydi spersity of

S WEbIERYIEBIY GnyP Blo}FRY BonokmersPrTAd WeRdBY o dnBBe T A GRbnic" in
pol ynerization will typically he in the range of

bEPIEF™ 118 FYnomsEst OrPGIYmN y aléﬁlsetdt‘féel Fhgpasaly Pfgelm and

pr(Md] sSpREShhc pbadHeS AR LD @I‘St@éjbt}%hlcg:% {ilﬁllet? E@%iﬁﬁl@ted canbe
ou an

raphy (GPC) techni ques
s &[qgﬁﬁsg%qua% wﬁtamﬁ%?m%fn%?r QloFiBs ARy Py PP iyt be so
weitghtutcandyally, dhlSﬂe k§ichy pEigdhcld@scd SEsh odulc@thambnﬂmsataﬁluhm

case use, of t rocedure i s

- S¥Emianage Eredord e bhe av%fnalégﬂ%fve@w%mﬂéhe range of

p(abgmmos toab&ut o4t 08D, rp;eafelbyy ICRHC rdigé dTgboat 08¢ 1© fﬁ&umm)eb aﬁdb@me
s, Refract

and s, de tors
RS B atee fauar GH6 AR Do b EhaRrBaT sk pp wionic
ISgl‘BtllcSﬁma/uﬁeerWIﬂgylﬁeﬂledie()n JtheMaokel of%@aﬂl a0d alequiyaldendre

Th I 500
TOHBBR hins MBS0 T et culneer T BN st o
Mbdetadiillpo9lerizAtiqnahyt steys@lrie pstian dar‘ocbn(thed styrch 8o will
' I%ave?aSGFrCo\V& }HQJ\ eYagg‘T&%?ecﬁl%h e?%h't FM\Q nln ﬁle "f‘a%gylgfza%gut‘%,o&djt% about

ght scatteérin
té@Q%ﬁyﬂﬂbﬁMY@NmIHBEQﬁ@PQG@OWHm%wMégimpﬁmémdwpeﬁmébdnme

e%@é l)ﬁabgﬁtsl%@b(w ea%&t%&od% G0 Qly&t e§ s%cﬂ ayé@ g/gya&s

hi's 'sol uti 6 tered
[ PLode@d Wﬁ‘eéé%d@dl Iﬁwnﬁﬁ@t@owwaﬂymen Selgegeaf bagreen §and about
angl yaeer wsis &Q%O%Q’f M\Q@Lﬁ@ ery@iyﬂcgﬁg vOYesPI-E Gl R gel permeation
Detectors fo O Li'ght” Scattering Detect or .
Tﬁ@omﬁ@¥ﬁﬁﬁ€ﬂﬁﬁﬁW@VW&és results in terns of weight 30

aymin gge Ammbies dh@buiigk ghtdaRiNde®lasOr ddkrh@TEn@cuBHIBeK: and
averﬁgs nol ecul ar wei ght. Thus, to obtain a value for

pBPYUTPEISEY £ §< Yie W Aulowbdil e ytit Ofale fellpe ingopragedira s
wedcghherdsd: d\lf[MbdﬂQldwBighttvE]l@es\b@!;t%@mE ALy R ELANRHAGR C using a

o1 Gt ST ATC pPRE 5 e Proh VAR Rk Ehty Bt Do, Modd

p dres aralnd PlteQSIOIt h)letSctme@mt Jcatferiag Metreo@MyodsUPII ALY, &r equivalent

om nat i | vent . _Preferred sglyent re 3
PSP TRRL: B8 mrSek: wake: Tkt ofpky TiReRGEL e e
c amsampﬂelcis Iacﬁ-hnrmiza ndéder Slb AN A @olmtpm sitalﬂdzirclﬂ eMpel Bsb®.is

Iou ]I JPgsr?%tt%gler]]gy q% agcculac 0?%}16 ]ﬁ%h? scg erm \F/ﬁgg:T 1%3%1%%%213@(1 is
brcﬂﬂhytimﬁmhll, HPb@reltah@rﬂé],o thirarcdfronsw! ergls Bosvlvifg 0.015-0.020 g of

t ?atg{lp?eqmlgﬁl% %ﬁ’g }rI I%HQ ﬁl?&%}‘fﬁ%g%la@o‘% l%f;llfeljéd axgc{ ﬁ) é& 1S 1nJecte£] ott the

1columpust Fhoserradier hanféyze@usmlpzofﬁweam\a@ﬂ b}’rﬁe¢1hanlé¢tect01'< for the
1P§'2@b(p£1%ﬂ%5t%ﬁg %eteg‘tOI bfh%rmqtfﬁ glE POR/%QJ ROFOG terms of weight
1- br onobut ane omobut ane, ~ 2- br omo- 2- et h fp ropane,
1avet§1|g@ppglp@ﬂﬁ1 aqq@ht apd glsa mt@m@pﬁb}y@mlam@age molecular weloht Thus, to
1040 E'Qd'h% f&%@)l@&w@%ﬁt? MGovalhs }%T @&Q{Q hVePd)(S@IlﬂleCu]dl wele Es%m&d by
ept anc, bronocycl ohexane, i q I somers,
h@ﬁﬁ@ﬁ@@lm@W@éﬁﬁpﬁﬁgd%NEYEEEM L|qU|d 10 nmi xtures of
t W@lﬂ r Tﬁ@fl &mﬁé’l%g rda&R QH%%@\@B nbtﬁe Ilé&%gn m&t&@t@fé@{iﬁgﬁm to
nmethane is a particularly preferred sol vent
Any of a variety of Lew s aC|d catal ysts can be used
as the bronination catal ysty and thus, the reaction
m xture treated pursuant to this invention Wil |
typically contain such catal yst or residues thereof
formed during the course of the brom nation reaction.
Anmong
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15 suitable Lewis acid catalysts for this use include
Al C13, Fed 3, A Br3, FeBr3, ZrCl4, Zr13r4, and the
like, Fe or Al may be used to formLewis acid

catal ysts by sinply adding themto the reaction
system M xtures of catalysts can also be used. Once
the catal yst has been added to the reaction system it
may undergo sone reaction w thout significant |oss of
catalytic activity, e.g., A CL3 may convert at | east

t GhiSRIERHOXEEBE anyishitaBRlr@tdibLNvent PrefdiBl Folvehtd BreMRIoEenated
Zgygreferred catal sts are the al um num based

PPET: PEFICHHRSEOSenyHE! pgfe Pt A&k FramEr Ut Hulh e
haloidgs i A fehi €h- Iinhﬁlgh@laﬁlgﬁﬂ oRLsQB st Rl ras%h@nﬂ{e%ne
plorlnelato " q1ne chloride is used as
bR AY a@@mc Ot%e PR Yonetighleremethadgn CH@}OEP%&&M
L eanfashl@ile,d lQadlabMSdthaﬁuCh 1&r1b1aﬁ&dtmay 1bkdnd-@Ndrétehads, 1,2-

a tr ron1 e is used as
© R EREind fra g Bintne . A sty g S p e 1
r eioatoweﬂlcyomdpamg HL@WbStam;IHmGlﬁ(Mﬁlayﬁtz b1215o a&wtl‘lyﬁnopane 1-
0 m.nation ¢C SucC
AR BT ool e Rt P Tie. PhiESrpots e
A@Ionwh@@bnabmwepyc@maamef artdhiquié ivhhodts, rendlees of ariah»gshexeof L1qu1d
:og]\{ﬁﬂgro(%&éac}g %41%#6\41?C§] c%]uoup 1§ g%}qnb:egqeﬁ IQII‘OI%rOT(]ihli]q?(gmGGQ‘tane 3 3a 1culal]y
brisfammateédnst yreni ¢ pol ymer, (ii) bron1nat|on reaction
gdo\fﬁntA’ny ()1* 4 Jaﬂet?%ﬁife&g %Pd pd'ia qgn be%@eq ag t]h%/ gmrl’r%?Mo‘ﬁ cﬁﬁ&rsq and
brom i nat on cat an anount
nﬁ@ﬁdh}waﬁ@ﬁ@ﬂﬁwtywmaiQFMM§UﬁﬁMEm9mﬁwﬂmﬂueawﬂthm@n¢$%m
L@é%l%t @1%@@%@&1@1]6%%&111@5’ tiulinra§ﬁéfcfo{11@é ﬁrﬁ‘ie tﬁ&mﬁeﬁ’irom e%ctw‘? Among

separate continuous |iquid phase Iin the resul
iR EbiP BOViBY dsaal vigforhinh ssitivhire AkbuieCls o4ileafte8r Zrehdtigh and

t @heliRE MNRUE nfalBc REPI DA Lc% Jcﬁ%taiy@@ bpu&p@%dlﬁ%m toMRe
phases) the reaction is effectivel é stop while
8%

r EPHIOA PG ™a MK HGE o cpadEren gl vpido §heﬁﬁte>1\wta@sbe%nh*éded to
OpRQEdHEN $y¥tehOit hR@Anderdd NRHcaecRiGSRIkAL Aokl DU S atalytic
aration process while utilizing a

wash/ p hasg»sqg
sABl |04t B VESSBICTEHAE HORE® R SRt Al Val o dpige!he more
\A@te&l’lecphﬁzﬂﬁiq afh ercheatinef baed cidl@r. abf thgﬁel,rr@@e@ml&m@ﬁna&ahe
resent action m xture can renpved .
GRSy MRS PR Bt GRERE “Sieai o pms. Mbromine
nt}mnnie zeﬂecpksas@bl oﬁmsm@aﬂgatt [ tﬁmL@qudtoﬁIhiBBd canT)b@ uequ@ﬂBﬁtﬁd
C8Rbl Sk E2B A, HORPR BBl PeT 2l B e
tmedabmvﬁmembmgagnntrm&&swnﬂhmnEQJHeﬁebmedwﬁowmamdcmﬂyq
h gsruﬂgéobg(glfllléfﬁg n éi%aV%glh &hﬁ C an @%{fg@g&e alur? é}lunq E]I O?ltl:dlg Rél { ic 8]9011%6 or
dé@@kqvatlon step i nclude aqueous sol utions of
' m@iﬂaMQ%og@%%%\M% &Qhedﬁ%bgﬁhxelﬂg%‘?ﬁliglb%/nhﬁ ifns(ﬁ\t?e% th:gng with a
properties or cHaracteristics
nPieiineed syrenin@oy oaperrent sixthie P@t!fﬁnln&%ldwqtds) bl(frmnatcd styrenic
eﬁ(ﬁml €6ii) VRN nadid H:ta§m§ Q&lbéhm (BM q{'&&%%g%u n?mm Hg? Lewiy acid
droxi de, sodiumsulfite, sodiumbisulfite an I um
ly@wtmnéat@ Bitan PEest of FyeOY Fr@ﬂletmrmﬁerdﬁsu@mguﬁﬁe@vtmﬁeﬁc@vaw
V\ﬁ\E €Ewis taé@|c£tal§s@@1]-tﬁﬂ-su?ﬁé%p@lfl)ﬂ/n a ge?ﬁat@%ﬁ'xﬂ&ou@ilqﬁg HEQUR) the
medi um or wat er used he cat deacti vation steP
wichyltapemixirg h &Y radige aommarb%wﬁnosmtqf whgUenopgh fplteging t
VBHRMma Rl e b EL QoL @Wh Sw A Fllatks £ AE Ma¥ S is effectively stopped while
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15 charged to the reactor in conducting the

brom nation that forned the reaction m xture. The
length of time this treated reaction mxture is

agi tated, shaken, stirred, or otherw se physically

m xed wi Il vary dependi ng on such factors as the
anount of water used, the scale of the operation, and
the rate of agitation used, but typically a. mxing
period in the range of about 5 to about 30 m nutes

ugdtathihya Whdlé pkﬁ% fSﬁ&H‘[ﬂo&!séf[fl b Ede® e opfort @it O REYa sﬂﬁg&' fh8se to a
rates. Aft | eting the catal yst deactivation

s CRPMIRp WF%@“F B‘TPF%‘ "PHOpY &éé%l‘fﬂhé’é%b earlpdedaaye! iyt does ot

o erlﬁ?[ln t Qrgk S@tBiheseATIE hed Gﬂﬂlﬁﬁontdﬂ By desgeibroaide sk e@tuyﬁ BfHetetion
% qu t he bron1q$t|qn sol vent as se par at

o AUTHT S8 Do OrL 74 O OB B vRlereOr PBR RO B plase

t Gepamstn etthemmesﬂiete@mbm@b@mee kdsaat tﬁdoﬁcﬁﬁ@iﬂ; Otfp6 siﬁtw @n be

a &anéigﬁc%({m O& %on muog %} h %dcgﬁvtenﬁgce ’[él\cNabOVS e%?q%megt i§ a%%langs

caﬁsteidcc()hereelaﬁbr ab th&mtslmnafaamangm md d| scar di ng t he

gﬁ‘@g umS nqa%b%?%eél%e\%%/ll g [?eg ur?]g(!r’] %t%lgaégtal st geacﬂvatu.l;lrlps?ey 1nclude S adyeous

onsgatringofgmir gﬁembaseﬁvle@eho abl aylvelsly@ffeqz\@s biopgtids sr cchaacdustue@f

I ﬂleQedﬁg&%ﬁ[‘u?e 3/ Q> %hq Jegtmt}ﬁhc%} s&%e&d f!)l exgrgﬁe Ivelgtdllh%e sodium

m Xi n 1T ho one wash

u§mi1>>1161ﬁ tahﬁ@omumdllydwéh spdsuna sukBIt espdmmsbhulﬁmfamé sodainpéizameate

CUbrudds. SﬁE@Fe?Jn%d bAoA Gs @Qéﬁt@el f brom nated

st renic In organic 30 solvent fromthe
é@u§yﬁﬁé§éhe%%wﬁﬁﬁﬁW@wqmvbWé@hWVﬂP@ﬁaﬂhgﬁwh%§9@hvmwn

0 LGRRI1Ge Qhﬁé@nge TOLER TRB0R YE R o MBI Gh ] REmoWBEL cw a@@&téﬁyst
ase (i.e., organic phase which contains along w't

ph
t ﬁ]é“ B S st I%Wil%ﬁ@gdh"plb Py Rion tebfpemqddl rergeen lalmmthhe

Ofenp@bflme tBs @aaied Fedotiod RRQrPP MRk, WakE! dirred, St @Kc%fflecr;ﬁgldéﬂy
passed . throu a coal escent to effect separation o

| &%E?fl will pagy d@emﬂ?& PMovcihfcipRgs e pgauifgf é’?tel wsedy the spgle gf the
| eye@dtloﬁ)fan@tﬂe laﬁQ@agﬁ@tanﬁedl RSS§piefllywatighg perib G0 18 Ja-ﬁﬁ‘@of about 5
renic can. be recovered fromthe

ed st I
oo R B P Ty i R Y ST B der
[ ndsmplebmg thle Djal @it ddﬁ&a/ﬁtlchh@ieb Ivagoua@dliet -ompexehyes talﬁee ﬁdadi veRder

[ of f caondens and r ecover for
PR S A R sr SRR vl TR aF s P SRg S o
pha&ewemnkalnlng at Ieast about 40 wt % of dlssolved
btﬁa a(%n%%l e?gn)éd ?OnlOW i e 18 )(S(‘) deg ]gldelbjuqtan a|3 Qreatecﬁeactlon
et 0 n oper at|n evo at 11" zat't on' extr U
V\hlemebynd dwnoseoﬂHV® rtithi asdltl@iaé\asethnﬁ/omm aqn@anw ashmg aseEpobiyion
(’% Idﬁ@[& !1 ouQEaulglt?c teac‘rﬁ q‘fﬁ Mﬁl 5’ dlscsésdlfll ?h d eo% ha<e leaving
curre y a ne f om nated g% reni
p@ﬂ yreye rihgscfcogmprael! nrwomalmﬂlyr@ Ithe asednd% pareatc@blymfnrdodrpl ganic
t tb@vegﬁvf‘?éfatalbl% SE&tvl/aQﬂ ﬁ?ﬁtc&%ﬂ%d in'a seg&é']aqe ,&%}I}r rbift Rat used in, the
rlg?1 soéu |0£ of £%0n1na£e 33;tyzﬁn%lcépo yqer In 11
t [peia ]Qjalﬁlo wades] ente ey arcalaikis uged gis iz e Abd wesh40: watdovesh.
brAQ{H Bﬁia@cuﬂo%@&ﬁ'tecthpgl)%'f@[fhaqe%lf’ &%%f&lekﬂ(t‘y%ﬂc bSlymer in organic
prefer bj'ected to distillation, nore pref erably
asyen ’fhona%llg @ﬂqeplémh%fﬁ sopp Weshbyviealbrganicn sehveseic ghesg To
g@hioﬁish&g\f c@er;‘él? p\gf)t‘l' ﬁ??%ﬁo 1§J|e gz@g ox}@gﬁ@v\p/ah?{éévh\fn%?gﬁdﬂsgfoﬁ& Redkhe
QUGN kI RUgRVES ey A PO B i cl SSom afgaten. is
C@l’@kﬁbﬂlpﬂgecﬂhlobgﬁ&% alemto SRt @0 Brohd @tad portion of the
styrenic polyner is formed. Such nore highly
15concentrated solution is ideally suited for use as
the feed to the devol atiliZation extruder. [ 0019] The
technol ogy for coalescing filtration, including
coal escing filtration for separating water from
organic liquid systens, is well known and reported in
the literature, and systens for separating water from
organic liquid systens are avail able from vari ous
commercial suppliers. Suitable filter media for
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20ceram cs, and sand. The use of a bed of sand is a
preferred nmedium for use in operations in which

coal escing filtration is to be enployed. [0020] Wen
utilizing an operation involving a devolatilization
extruder, the nmelt or flow Fromthe extruder can be
cooled or can be allowed to cool, and thereby
solidify, or the nelt or flow can be utilized in a
pel l etizing operation. A few ways of recovering the

brieeivaat ed, R234Wr £oi. @oqgﬁinycgméss bervaimrt he
er or recovery

hﬁll|l ation extr
wﬁ@lﬂg cdn® l?B“é‘@Efﬂ SHESP IOEMSF eAke I’EFBV?“?? %%’fhewr%&wc PP by
o mﬁll’oaﬁdlr@ﬁheaﬁaﬁhea& dagib iélﬁ\:ﬁnto b0l nA) bﬁhr%][vﬁaeee S.lﬁcar&@/rthe solvent
rom nat ed styrenic rom adm xt ure
o T e G T SR, b gbg g hd died
C orgatit Slese hemagai Bgt @butadmik bLdigoledd dmih@astyrenic poly_mex is
LR 5 e PSPPSR AR S
| eei&ﬁedeitmom gan@haat 99 appiroeﬁceiroﬁliﬂayanatedlhoea@ tss@ b@hlﬂle cofuindny a
arr}glt Pk S %Hﬁr bleofn%rrld?eka 5’161’110 é/%t(sﬂt 18 onnedt o in, ando weflsefl Sepgr: dta]y fr8P]1 the

vapori zabl'e org SO

exlemehzatlml fffxmacm df tretesuliont "ﬂr’ue«iv\sobftlos oftblronion e @tyaan&qbolymex in

S 'ﬂ% ro?é?thl% sa%ny 0%k @ rl]e% fan Qy%&rclo%@ o ]bl%%nglgeﬁ nglgem% fpolymgosrulch
l'e” organic sgfvent recoveri ng

despefoats or ¢f@ altly phiceisd to didelfation otor Omedf@ abdy a fldslodistolationbo amove

P@Fg@ﬂc %lxye(lpzﬁ acéolﬁ)eg aMlgegpoy\f;Ha eealdx tﬁ% rr{ef%tgp Q’[tlll k{x/@het po%fmer

| ow, and | owm ng or causli ng
sefliteping Pt HPW@f epabapcentrifed Qﬁ@mtlalkwn}fym@w nganwelhtlon containing

brophpab&d 58t &oﬂ@&té’ﬁ?x chif %Blyﬁl@xs is€¥iniegd guElp Mok ghly
out | et gortlon of the devolatilization extruder

c OHCHITAS] sutioy &ridighy Bited fasse prsimfeabiite depnBiiertippariruder.
( ydohoyt ) , Tﬁ@fe@hn@fo?;f edra3h¥scln@ SatrdIANInARAK c&@@niﬁﬁ’anoﬁ for

(Wmt/wt), and sti nmore preferably [ess than out

1@?@'@&% (c\ll\fl?xwlﬁm{ﬁhqpﬂéyq&p@dﬁiv@l kapyrad feppited in the literature, and
styerdy -5t abh& at@fge\lﬁ/aaéll B Qfgahib qudﬁVsQ!;té’fhd laﬂe ZakilaBR from various
extruder. Prefera t he v I Q IS ahsql(iﬁ alass,
C BUBUBTE P g g B acer B ebessas fygelude fibe
brominatedast yhe e of Paldyn®nd fs b @rofcadiingdisth @r luft iRoperations in
V%Hf@ﬁ icoza?c?clineg fﬂ{xg%g Imcto gcoelrr\ll ?oycd whi ch process conpri ses
[0020] When utilizing an operation involving a devolatilization extruder, the melt or flow
from the extruder can be cooled or can be allowed to cool, and thereby solidify, or the melt or
flow can be utilized in a pelletizing operation. A few ways of recovering the brominated
styrenic polymer from the devolatilization extruder for recovery as a solid which can
subsequently be broken up in a mill or like operation are as follows:
[0021] A) A process for recovering brominated styrenic polymer from admixture in a
vaporizable organic solvent, which process comprises processing an admixture of at least
extrudable viscosity comprised of brominated styrenic polymer typically having a bromine
content of at least about 50 wt%, preferably at least about 60 wt%, and more preferably at
least about 67 wt%, and a vaporizable organic solvent, in a devolatilization extruder to form a
melt or flow of such brominated styrenic polymer and a vapor phase comprised of vaporizable

organic solvent, recovering from the devolatilization extruder such melt or flow of
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10>conti nuously introducing into the inlet portion of
an operating &vol atilization extruder, an adm xture of
extrudabl e viscosity, such adm xture conpri sing

brom nated styrenic polyner typically having a brom ne
content of at |east about 50 wt% preferably at | east
about 60 wt% and nore preferably at | east about 67
wt % and a vaporizabl e organic solvent, the extruder
having an inlet portion and a polynmer melt 15 or

p @hoaiEdtedfsky@uMi bl net wBﬂH h iRRo@et adtkell R ASK, dniRIIEBEL dr@NSing

n b era t 1enper res that differ
¢ P BaE GenBroti b MF oLy Genehap et prenic
f rpomnaaﬁh hed dxeed framn e ofitlet fetidtof R @AstoldiWRitiSIe&du@ Sontains an

bei n ed u amfromthe other of the at st
it Sy e B v S
v awtz&wt) @0d iictdr ﬂgefa@bﬂ& tead this aBdla pioe @pih Owioa) dfeetorganic soh /ent in
tions;
0 Rhr o U E et DR Eh xR SR FE T AP mr R e
tewparaﬂure and Iomer pressure condltlons than the
Eﬁg[%g]; q%)ulr,l% gﬁ?c%sg%ﬁ%eso%%leng 90%9é1d ed sB/ 661\1/(\:1 poo 1er is Tom ?rm{(tﬁre ina
pdh};ﬂﬁeqbleicsgaﬁl@mlew \mmﬂllpmctqlsleormmy@l atili zat| on ext ruder
anﬂ re l Tl allllza
out | etJOﬁﬁﬁlg& gn?lmh.fo gStXégg“ﬁet E;gt n %? gﬁég rnat’ evoqu%l zation
the solxredst.ap @H@ﬁ@edf ckmiﬁblt h@oq@m Syfﬁleﬂmlxnllc c@@pmstne beyminated
| east sﬁ%@ﬁ&&ﬂn@q 1&1@9 hQ\Qn{leblo%ﬁﬁee&PQ}ft 5fha? le\éqpa%But 50 wt%,

col I ecti ng appar at us, ow of such
br omi riaefeEbl eiipsstbeutdB Mirend ez referebli i leasichbput Ginvhend a

out | etyapaIAbiOfefic doRendgvakadel hdvaath QITE'[ ?c?fﬁcfnlég@g polymer melt
contai ning an average of |ess than abou ppm

(Wt / w9 POISPE paBilet og e apda frag b e o0 Gapisfbe freraid)(a) at

and sStibhper d’ﬁﬁéﬁhd@ bekar cﬂbc!ab’h dte$ and (’B%d@%%ﬁ‘stul cg-ngtth@Pmm each
(W\t/w) o e or%%nlc sol vent in st eady

f

oper atq"sh 06 et 1S Heg s1cae pastisreisd éB@E‘F%{PHféCrm‘hf gy gfthe at
O A pencessedtofs, (ReewRtliRgob LEomtdabas syl &NkEing apparatus
SAPIIEE P A M N R

adm xtaperetirgSheactiad ﬁikpdsw ckawOsftxeirﬁstSin ghiradinpeixturdild alleBpressure
ot abgutriont 84 RSBt Tt b DGPTSR e oned
styrenmam@mlymewn«@reﬁkmabﬂywbnﬁmmaamsdmamiﬁmmai“Mhm the
p0| yStd)éfo%ﬂ%%atgg ¥Xt1[l]]gel a?dqggay\?ﬁ %ﬁ%\&p%ﬁenrlee} %ltrgpl 3' @gw outlet,

about
pr ef eraap(byvilgiiles Iqemlroaw@ecdorfﬂmatbla uf th@OBent taeasdd ot tHe@oPBEY,in

and MOf ¢ Qﬁs?rv»%r Er,k?llo%s clcnpbe clgﬁgec{e@&gtﬁe Bm%gpe%n :‘3 leat s Qhe melt or

about 7000, suc rocess conp >COMCent rati ng
or coﬁ@@ﬁﬁﬁ%@bgm@hdeWHmmuprmhm@haﬁmauhhmtuﬁ@nbﬁmﬁwnof

extr Ud?@&e@oﬁ(ﬁlﬁ&t@ﬁ'e&%d@/ coq{a% fc loh %@ér&)@'of %qutf af ﬁ%tylo%}f ppm
flash distillation; and |2|n Suc dnlx ture o

ext r udabye Rfifrf@elésiewh@sabw éoqoé)é@} <1~ wo.Hed gillopes prefgeebly less
descr ithgdpddd 14 B (@/W@Qpﬁ{gmgamc solvent in stcady-statc operation of the

devolatilization extruder.
[(0023] C) A process for recovering brominated styrenic polymer from admixture with a
vaporizable solvent, preferably a vaporizable halogenated solvent, which admixture is an

admixture of less than extrudable viscosity, such as a solution containing in the range of about
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[0024] A few illustrative ways of converting the nelt
or flow fromthe devolatilization 10 extruder
directly into pelletized brom nated styrenic pol yner
arc as follows: [0025] 1) A process for producing

pel l etized brom nated styrenic polyner fromadm xture
in a vaporizabl e organi c solvent, which process
conpri ses processing an adm xture of at | east
extrudabl e viscosity conprised of brom nated styrenic

palsydabut 4y Riog 8f drymb@vd HBHnR %Q[e‘ﬁf@p@l@m&c{ﬁ%%F&Bly@)ﬁonﬁﬁatéd%ﬁ‘@ﬁm
preferably at |east about 6 nd

n@Ph{Smsn%?g%ff@raa%ﬁCywasht FeEse malseUt Ve e r%@@%ﬁbout 2000 t0

Vv apat b zehb) ;ﬁef&ﬁ@ﬁﬁi tBe 18Re V€It 2000 13 ash@VIRL 08D iahd A&k bRRerably in
extruder melt or flow of such broni nat ed

stifrdere &f %Blrtﬁﬁ@qw et 2000, AP PRISERERST i sed of

vapori (Z)ﬁ(b:lneatmg giedoh@rtm@ ke Bdmix th @GOVl NG tukd @B ttuble viscosity

devol tion extruder. su melt or flow of

br omi na Jé%‘ﬁ a}{oi}’rpé?f?&blbg‘f ﬁ%?lﬂ%ﬁ #%e%% the form of a

el t thfmlngw,ch aindxtee nieetiidalblgvisodaty agé feeddfi the hrovsd Ati@cribed

solid e I of brom nated styrenic polyner. 20

[ 0026] %7 process for producing pelletized

bﬂ@ﬁﬂhaﬁédwﬂhwm@me@wpoﬁymwmnm;mansmbuﬁmmﬁmnmmawvmmﬂuumn

V%Q’[?urd a%lgéﬂ?/ 11%8 éﬁ%p 17el blv(\)'h v,lll%pedpr ].%%l%%gl 161 a aq ?o%l%wx

convert | ) atil ionPextruder an adni xt ure

oﬂmﬁﬂomvnaﬂemosﬁyﬁﬁnmcmpmgynﬁmMﬁypwmahwysnammngdanm from
DrAMAR if fi8 L AR Ytur

AR i CANb &MLl QLI@%ZR%F l&es? e 4 oRLRIELAR AR Yture

a@é@jﬂeaﬁ Fxtiptlggle asvdsia corapord of amh@a‘@d gfauaitic ptémlw@moahlma@)lnaa

breminaldn It &BlGoRPlsY WY, ng@ﬂeltabl Fat tegg%(ﬁﬁl do @vtﬂ), d more

separate 25 vapor phase conprised predom nat el of

v G IbRat [lestgb AT ¢/ oing @ rveporizableomianiy sefverd ain §|dﬁg>13tt1h2%§10n

Mekitud@ o i@V AE BY Q% af%@ﬂb@mﬁa@@ G0 lpaﬂ?ﬁ& A Epdr Bhasc
the formof a nelt or flowto pass fromthe

d&vpirised 9f V%ﬁﬂ%ﬂélﬁ OgsRYIF %‘@Pt PP BUGHTOR Ui dev el Hidipagipg extruder such

pmmciﬂa@ oR BRI Gh ARG s%tlérﬁdqf@yr&fl wnem Mates sty h@NbCilow, and
OMAn or _causi ng, such st rands

émﬂr nel t orcﬁl ow, al
g gpeUEymelberdlosypardi d@ﬁlﬂf@ A Romdiiefed efesnic pplgmer.
sqioz6li f2) edapektsetospioduchi péNeiial BUmShd Gitbibe Mn}éﬁﬁdm solution

30100271 ro s for praducin elleti
T ORAERE 0 DTG Doy PGt A et G 1B fgn gruder
v aqhﬁiktimzablh émﬁiﬁbd/@ﬁémc pMymhyMaﬂg ﬁﬁf&g @ BIYPfiie S@Bent of at least about

CQRv
o G oD el Bl b SRPEr RO e B g appyna
amqadnbkmuﬁmcsﬂwhrmmmbwhhﬁdﬁawummWDWEEymﬁnnﬂop@mynﬁpmae
an)Br o]?ﬁe%gl lge@pe£m11mg@ O!F Ca§OSI Pzal;{e or igan%c QOIV%I? am%vuﬁ% I Eaubmgt\{\{e
fh@%ﬁ@ﬁMbﬁbwnmawédyamppﬂwnmsmy¢EMEdmpnﬁynemmf@ndoamsﬁom
s 0 [
SRR ARRL PR O A AP YAP G AL NLAG
t hiyigugholandinsltoofl&p rlbudesor twalvgisuclmgx agdsrtasndi(i€y, _maifwbdmdmg
XLk %@Qnﬁ%ﬁ/ﬂ% pg‘felt% of@?o ¥en1fc hg]?ﬁ enabl i ng
andlor causi ng such trav |ng tra to solidify
af2He 3br ok evocesubdpoiugg, pelbtizast emipkise styoniv eplyeers i frimoa
P&Irki®h $ ac\fap& Q@blpgo@\@nn@fn@ﬁpn%cysr C%HIFI(I:SGDP ol ymer; and
subj ecting t pellefs to size ¢ assification to .
r 8nov EORKANE e% @v@WOlﬁtﬂ@?ﬁ% LREHUGSE Gl Lasimixtey of \pegry agasdstyrenic
parti %b@ﬁqel bferdtYy arPRhildd} of bABShalel 2R0Ye %t‘ﬂéﬁ% pH@)ﬁelbgnd a

present in such 10product.
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[ 00281 The operation of a &volatilization extruder
typically involves the follow ng steps: continuously
introducing into the liquids inlet portion of an
operating devol atilization extruder, an adm xture of
extrudabl e viscosity, such adm xture conpri sing

brom nated styrenic pol yner and a vapori zabl e organic
solvent, the extruder having a liquids inlet 15
portion and a polyner nelt or polymer flow outl et

por ti oppanshi@brgh@@sdivehRioSEREL 0NGod BRbroGARP Sy RRE rp@ltyl%gl
(a) at teggeratures that differ fromeach other,

(b) urfdeifraily &geli o dov w progineted aniphie Hyisne Rolpmeiepid aoﬁ@arate

of th&m@hphﬁaﬁhhé%ﬁ@ﬁeCtlOnS bei ng di sposed upstream

fron1the er $e at gast two sections,

&vol at P9 “i‘edﬁe ‘é&? o FT i d0RBEEZED) FEkEr thlgwh adieto

appar a;ﬁmcachaamgdn dna(s):mek@mbd My radr mlelesl dogi¥etow;n t hese
t leas sectlo

i spoctt Totuler Pedi St i erep Lo g b SRR Fougvided

pressunemammﬁbMWamﬂlmhamMﬁheméaﬁmemaﬂumemaﬂﬂwﬂﬁﬁﬁsure

?g)ndlatslpﬁ c%n Ihe lle‘ib Oe}lcztelc awfd cas nqg 1eegnovéo af1§]) {eﬁ%?'v& wg{? Mtcﬂ[a)'rtoﬂlgt

devol aei d>Vlelzatd onticdest 1f wake ramaﬁx)l ﬁmeal éasgdhaﬁ magbt Pessent in such

polynq{(ﬂglt or polynmer flow outlet, 25 and (D)

vol ati'l es conposed predom nately of the sol vent

r 102%s ddie f)pomtrmt ple doollapitreation extiwd bypaelly imadites thepllowing steps:

secti ) I

vapor o1 AR Roaf 180 B SRR e Ao 0 bR N S,

br omi reateldr sragmegireofpgiugdebde viscpray., sWésdr@thtee@nHmmgmeQated

out | ety RAICtbOMehd 5‘!}]&%01‘?2\59'3 Gl egl%ﬂt % c%d[éll‘hqaﬁ a hqulds inlet

contai ni ng an average of | eSs than ‘about d%

(wt / WPPrtigE atdigpolymgampleorg e Ivreniiow eptlgitredigy msitaateést o soctions

oper atth®Ban L3ALAXEAED B BApLIREChAld dr BEETEH@R: and (b) under
enbodi nent of this invention a rocess i's provided’

conpr iPESHES dBhitietiongae ahboand ikt st B sectigpshedgidisposed
pol yﬁ'&li)ﬂtfeﬂn &ohl HUIbEerRN ARG RAGHD QB1idHE XEUHL 01N B on extmdel
superg ‘gherl? pressure in a cl osed reaction syste

eV glles

so th BY LI R ERBRER AN & (M) Y Wil Bded héseﬁblfiast
r el easedsekticomahine cl osed reacti on systen1separate|y

and apart.from such reagtion mxture until o
ot 1O AL e P A BBy HE T 5GP pgver presur
r eact icomlitivhx their Gheaﬂn;&rmmflﬁndofple@ﬂmea@uﬁﬁms ofredisedtion disposed
suffi nt to deactivate the id catal yst but

insuf$?§$gﬁtm1gm$g n1gmge%a95#e cth?Hﬂ%ug %P%ﬂiggmnthe
phase dewlatihatiprestihdcantd refeastdsren thd oy nrce sl draatymer flow outlet,

cont i gH(P("d)SVﬁ a't %%0%{{)%&%%1%%%&& of tl?englvenst' le?eased ﬁo 916 pglymm in

copr oduct
such at leagt two sections can be, and preferably are, collected by such vapor

collecting apparatus, the melt or flow of such brominated styrenic polymer that has
exited from the outlet portion of the devolatilization extruder containing an average of
less than about 10,000 ppm (wt/wt) of the organic solvent in steady-state operation.
[0029]  In an especially preferred embodiment of this invention a process is provided
comprising conducting the bromination of a styrenic polymer in a liquid phase reaction
mixture under superatmospheric pressurc in a closed reaction system so that gaseous

hydrogen halide (HX) coproduct is not released from the closed reaction system separately
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5 bromide, is then punped into a separate vessel in

which the liquid phase is washed with water or other

sui t abl e aqueous nedium During this washing step, the

hydrogen bromi de is separated either as hydrobromc

acid or as a brom de salt, depending upon the make-up

of the aqueous washi ng systens. After drying the

washed liquid phase, it is preferably introduced into

a devolatilization extruder for processing as
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20 (1279.9 g) was separated fromthe aqueous phase
(4.4 g), and then washed with water, dilute caustic,
and finally water. The product was recovered fromthe
washed organi ¢ phase (1198.3 g) by addition to
vigorously stirred hot (98C) water, The sol vent
distilled fromthe hot water |leaving a slurry of the
finely divided solid brom nated pol ystyrene product in
water. After suction filtering the sluny, the white
solid was rinsed with water (3 x IL) and dried to a

25 constant weight o 95W yield) in an oven
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1. A process which conprises mxing wwth a brom nated
styrenic polynmer reaction m xture containing at |east
(i) brom nated styrenic polymer, (ii) bromnation 5
reaction solvent, (iii) hydrogen brom de, and (iv)
Lewis acid brom nation catal yst, an anount of aqueous
medi um sufficient to deactivate the Lewis acid

catal yst but insufficient to forma separate
continuous liquid phase in the resultant msture.

2. Aprocess as in Gaim1l wherein said brom nated

styrenic polymer is a brom nated anionic styrenic
pdP SRS AR thaawaer B0 ax§rish torbe glaniieshnagg joyigmical type

CQPPI i8S ebmbdhal aoenatiest HydrReanko RoSelay Eﬂ@f]mmﬁw Qhemical

wherein sajd Lew's acid catal yst conprises an al um num
haPinges: fransREMEINmaEnd{os g8ttioghal 1l Blfepiacstip e Be@e fmixiyre pr

chbiafidnnesu@h cHAh @R tRBsf@@#Bns, and/or reactions dre ﬂfe@@t@rﬁﬁ cR% of B'}momg
ClalmJi,vvherelnsaldaueousmedlumlsvvat in.the
| Iﬂﬂﬁﬂ)?ﬁ § gqpponents togethewnd%t}ﬁ'c%@élggs caldedifey palﬁg,anbtf) thesy diselqgure.

-mum@woeipanesa bl | @ADELAtas ﬁgleam@ Ysbromi get}ﬂe5in$oﬁn@ctioh &ith
to,10 nol m)le of Lew s

ran

cararyde dmaroeatr o Rralct SrrRoeBmiGe: i Harosh fe

breomshatinafer mhatfef © EMﬁncﬁ@tmpb&aGbmm infFkodfehtk B.the present tense

5. A FoGess as ri sing washing .

GG BET Tan i B SHERE G e el R PhE R BT

r egiovdat i gmt herteforanwistiest bmonted) ateattd st iyik@nvich opobryed ather
quo‘tapcreQ %gﬁsi?ong’ﬁq énr&/o(rjm%l eaqegh me a@co? anet\xpl%t erp%gerﬂ%l:scelgsure. The

styreni o
fact that a Qubstance component or ingredient may have lost its original identity through a

chemical reaction or transformation during the course of contacting, blending or mixing
operations, if conducted in accordance with this disclosure and with ordinary skill of a
chemist, is thus of no practical concern.

[0034] Eachand every patent or publication referred to in any portion of this specification is
incorporated in toto into this disclosure by reference, as if fully set forth herein.

[0035] This invention is susceptible to considerable variation in its practice. Therefore the
foregoing description is not intended to limit, and should not be construed as limiting, the

invention to the particular exemplifications presented hereinabove.
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20recovered by devol atilization extrusion utilizing a
devolitilization extruder. 7. A process as in
Claims 5 or 6 wherein said brom nated styrenic pol yner
is a brom nated anionic styrenic polyner, wherein said
brom nati on reaction solvent conprises a hal ogenat ed
hydr ocar bon sol vent, and wherein said Lewis acid

catal yst conprises an alum num halide in which at

| east one hal ogen atomthereof is a chlorine or

brom ne atom 25 8. A process conprising (A
OLAIM®at i ng styrenic polynmer in an organic solvent in
the presence of a Lewis acid brom nation catalyst to
forma reaction m xture having an organic |iquid phase
cont al-ni ngh diosespIwhédll domarisenativiag stith raebipBingist yivisnic Rohener
%g%ﬁi.loﬁ NeRtdeNGnBfifl LEREL |(BNorBhtbbt StyMhit NoBeR S BeSination

£l
umin an anmpunt at |éeast sufficient to deactlv te

xepRsion selit§nhaliil oty deogera Ppstidep @rd (i i ie @il rorpigatog raiagst an

SERA FLGucbQHddRHAMEicleh Y ichcBRRNRIR wishicli k@ alk € S ifs@fficient to
treated reaction mxture. 9. A process as in CaimS8

. : . 9

{fFre £ 83PATAE S RIUGPYA HEd BISPS/ 8 e TSHIERE RISSr gani ¢ 1 qui d
phlas €.ar e £ Qnpésk %ﬁdﬂ ofaid 11 Wepid shaboagehst et raigaiynter is a
sol vent. . . . A process.as.in Cdaim9 wherein
e e P DG LT AT R X L aperies &
h@@gﬁatdﬁneydedahmdsﬂ Bevalt, 0ad OWheddin s@dItewBn&id coalyseompdns an

r both... . . . A process as in.d aj '
B s gt Sn iREEn RoR Bt Al pligheL Ao
essent.i al | 4 poteshasamotirh 6 mbereinhain equeds edupripwetssin & ligud
any of Clainms 8-11 wherein the styrenie pol yner
bi'oni nat cd in (A) is an anionic styrenic polyner, and
wher ef.n t he paqsesus ameefli Qaims $-3wdetisin spif ampent pj gypys medium

AL ra@%'d%.%pt() 96 %%ﬁes%? wafbr %r%m 2L NRELE BatdINE cRRIANb he
styren poI yner romnated I n
reactor in conducting the bromination that formed said reaction mixture.

5. A process as in Claim 1 further comprising washing said resultant mixture at
least once and thereafter recovering therefrom the brominated styrenic polymer.

6. A process as in Claim 5 wherein the brominated styrenic polymer is
recovered by devolatilization extrusion utilizing a devolitilization extruder.

7. A process as in Claims 5 or 6 wherein said brominated styrenic polymer is a
brominated anionic styrenic polymer, wherein said bromination reaction solvent comprises a
halogenated hydrocarbon solvent, and wherein said Lewis acid catalyst comprises an
aluminum halide in which at least one halogen atom thereof is a chlorine or bromine atom.

8. A process comprising (A) brominating styrenic polymer in an organic
solvent in the presence of a Lewis acid bromination catalyst to form a reaction mixture
having an organic liquid phase containing dissolved brominated styrenic polymer, and (B)
treating said reaction mixture with an aqueous medium in an amount at least sufficient to
deactivate the bromination catalyst but insufficient to form a separate continuous liquid
phase in the resultant treated reaction mixture.

9. A process as in Claim 8 wherein the organic solvent and the organic liquid

phase are comprised of a liquid halogenated organic solvent.
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(A) is anionic polystyrene. 1014. A process as in Claim
8 wherein the bromnation is conducted in a liquid
phase reaction m xture under superatnospheric pressure
in a closed reaction system so that gaseous hydrogen
hal i de coprod act is not released fromthe cl osed
reacti on system separately and apart from such
reaction mxture until the reaction has been
termnated by mxing with the reaction m xture an
anount of an aqueous nedium sufficient to deactivate
the Lewis acid | Scatal yst but insufficient to forma
separ atde conIrPasisasn [Clagni Sowhsieis ¢hei liguid Helogeagigd torgamic solvent

Mt A58t least one chib@ne AdnPSOE RSP o@%rdﬁllgt@ﬁ 0} dh Wher ei n
said brom nated styrenic polyner is a brom nated

ani onild- st priEpfiess A yien 9 whrstieithe lgaiddalogdaieh argeps solvent

I 8&eisis QRN VEBlon OB SEMmea hal ogenat ed hydr ocar bon
sol vent, and wherein said Lewis acid catal yst

conpri@es ARSIy HAMTEE 1] Wheipi Brstvgniqralyger bypjgnated in
had 0gaNandn @Myt ARBReE, SndBwihdiOht R Q% iRt @ oM liquid

state.

13, Anprocess as in Claim 12 wherein the anionic styrenic polymer brominated in
(A) is anionic polystyrene.

14.  Aprocess asin Claim 8 wherein the bromination is conducted in a liquid phase
reaction mixture under superatmospheric pressure in a closed reaction system so that gaseous
hydrogen halide coproduct is not released from the closed reaction system separately and
apart from such reaction mixture until the reaction has been terminated by mixing with the
reaction mixture an amount of an aqueous medium sufficient to deactivate the Lewis acid
catalyst but insufficient to form a separate continuous liquid phase in the resultant mixture.

15. A process as in Claim 14 wherein said brominated styrenic polymer is a
brominated anionic styrenic polymer, wherein said bromination reaction solyent comprises a
halogenated hydrocarbon solvent, and wherein said Lewis acid catalyst comprises an

aluminum halide in which at least one halogen atom thereof is a chlorine or bromine atom.
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