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PREPARATI ON AND PROVI SI ON OF HI GH ASSAY
DECABROMODI PHENYLETHANE TECHNI CAL FI ELD [ 0001] This

wOo pwentizen rel ates to the preparati on and provP&I/082001/076183

hi gh assay reacti onderi ved decabronodi phenyl et hane
products and their use. BACKGROUND [ 0002]

Decabr onodi phenyl et hane is a tinme-proven fl ane
retardant I | ar
materials, ﬁéﬁsﬂﬁﬁﬁg&}%ﬂég@%ﬁ? &%Eﬁsgé%h dl osi ¢
materials and ba?kCASRMM BH@N%&E NEt very high

guality. [0003] Governnental regulating agencies tend

to be noving away from gRcHNIAAL PiDDHnat ed anal ogs

and nore towards perbrom nated conpounds as evi denced
K90011helicpapitiopurlRsHS tHReeRration did drovioapidbigh assay reaction-
SReg @J&Qﬁ%)no&ilbﬁ&%e'th\éﬁe &%&Q%/ a%%/ﬂ%@usé elating in part to
partially brom nated di phenyl oxides. Even with the
exenption of decabronodi phenyl oxi de from RoHS per

2005/ 717/ EC, the regqul ]gg¥ ot been clear

enough in terns of theagégeg% SDEonabronodlphenyl

R02le Dxombrembdipiengledrbd iscal tlmmplroed:reﬁam@ rrbtarqantoﬂm atss.in many
FRERGh e B aReURREH S aisp REmP SR Do) EHHRLE harerials
sidghatk ¢aneng a@ﬂimﬂi@hsofafer}nﬁgla@wamtmdl phenyl oxi de exists

npuri t er to neet the strictest
RRedr Breatiah’ orEdBhe BytRe ‘G LISOE Hivgh TR gl
M@fnﬁia@bﬁ @lfalogeaa@hmebmnydrb@m@&dl SnRuME ABEKRhEM by the
y Al bemar| e Corporation. In view of the confusion

et ELURSIE Risgripisedaagipus Sk incgaitertyed 0% 9y efpgplating in

0NNy NMPMidake®S diphehfl® okidddT® rledr Gadt (R OkembBon of
here is thus a need in the marketplace for very high

desabrgmpdipnghprde &9nf Rafde W@?%Sdﬂﬁf%c theorgylations” have not been

086 205 QDA RNERVHELRARRIE RorRbRARAIhYn gﬁehée 8y ROARRcal and
deri ve romthe brom nation of | et hane.

ﬂmglcmw@ptsio Poe srbesefsgherefpedndi 1hg109mléqftab oning ghej qommercial

R SRR DL JROSSSRERSIRARTE iyl ove
&i9Yak, iB@ﬁrityDémaﬂdmdnmdjepthe ntyilceuh]am]@rdnza'@n lg)éBnHS by the end users, a
l%gmgagt %ersr\é{g P& ggcagl%m%ﬁlrpﬁlenﬁl aosx%eg %el%% }n Rted bey Albemarle

‘standard proc
Ealpbrabat C lin ®fewp0foﬂhﬂ (mnfmaSn &nﬁdeym@ tHeypr%eﬁE lhig smzéblquaetltles of
@ 1!r?gnv1v «%lt %r&t%m%;' 1%\}@? a%%(ﬁétng?xg %té(gcg%tls t'ff"llereté1 w2 2295 the

ﬂ@ﬁﬁ@k@aﬂﬁwaﬂanyhs&@@&@nﬁmﬁﬁatﬂmma&m&%nﬁ7 area percent

WOIM] De:-c)’:absromror‘cilptrl)ern%(f::Ithsaheo qs %fresently sold as a powder derived from the
bromination of 1,2-diphenylethane. Among prior processes for effecting such bromination
are the bromination processes described in U.S. Pat. Nos. 6,518,468; 6,958,423;
6,603,049; 6,768,033; and 6,974,887. Decabromodiphenylethane has been commercially
produced by the assignee of this application for many years using a standard process.
Each batch of product was analyzed by a GC procedure. A review of the GC analyses
indicated that the average bromine content of over 4000 batches of

decabromodiphenylethane product was 97.57 area percent with a 3-sigma precision of +

1.4 area percent. The equipment used for those analyses did not include a present-day data
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1.4 area percent. The equi pnent used for those
anal yses did not include a present-day datacoll ection

wey®Bani2z6hat can el ectronically fine tune the PEHKS2001/076183

the chromatogram In sonme cases, the analysis of the

product froma given run provided assays of

decabr onodi phenyl et hane in the regi on of about 99 area
rcent and above, and in sone ot her cases

BT R e Tepe BB Errdecr ot o frdromfegram. Tnsone

&a@@s$0ﬂ& faaklydifi 8f Vanel @F&l@c@aﬂﬂ@ﬁ)t abeieat ath | pReded I @ffays of

the informatjon avail abl e. 005] Gas chronatographlc

%eﬁalrr%lpglplaﬁﬁlyl@g}%mctpgreg@&og@p i 4519ey9e8E HgrfRove. and in some
&ﬁ&dd-&%ssslél‘ﬂ@dah@b ovet B RSB dEbBhACE The %a@&ﬂ@ §br this variance

manuf act urers have, in sone cases, also gl ven assays

3l b@@atatﬂ%%fmrbﬁ@n%ommﬁéwaa@@uct as high as about
%Oﬁ atﬁa%%rp)g{ th galgil é?ccial d&a Hptferiy1@tha Iga products
commercl a ec eny ane products aval

pilathe imﬁml«etrb‘ttal@ee frameotmdnmfaedqurh baysr &5 emeecats, rme fgiven

llsg rof ?@%%Z%O%ngﬁﬁgdn g{l&q E%h ecll% Q@d\%ﬁ alteg ?ﬁm?ﬂt‘g F]n other
as&a;ﬁ(b aodyses of mmmemad)cﬂambdma:rd@htmetbmel pﬁroclu;ttsi omilable in the
d t | I

BRRSBEE £ 3t e e e T Bkl Gk o
catwbalbdighedRmé thandiig hd pﬂoﬂlyetf [nfﬁﬂﬂlhyn pit dmeﬁeshddegzhmlﬁblogxh high
' |

e st PRt REE I PRt G REBI S el g hot heraly
pansbistoand pivpsisi s a decabr onodi phenyl et hane product

t hat conprises at |east about 99,50 CGC area a‘ﬁercent of
E’QQQbrFa%d?tp}?éﬂyﬁhet%ﬂéﬂem{ltspf FEPEYing Gy ironprataly figndly process

}%& G018 € HchR! de¥irBfe inQRARECHIRHTRIBIR YIRERENRUI be found
Such product is hereinafter often referred

6t W‘?uldh Brogpsc P'F i T &PRsBYEnARPsiE | hidperbrrspasiherydethaie gproduct that
@ﬁlﬁﬁﬁéesdﬁq@i@{ 9&6999935@ Gﬁl ﬁ&ehﬁé?@enp BP@éé%romoM?ﬁé%%ég{ane Elﬂﬁo@PE),

hi gh assay decabronodi phenyl et hane produc
witk dlet bolpncdeqonsisttitz gspantialy Oﬁ\mqurmdmf@sylérbm (ReylghH). Such

%I%&l!lcltj % Htgfeitngﬁaercdféh TeferrdF ggtﬁle h cgft[k%tlg IR$ %fa oHerQJf as "high

he product is reaction not t e resul
ohayus eleofbreiuetigtendetmpur |pfr<|>dyatf ion té@kﬁwquesthlssudhgtas assay

5e%%r¥%galgﬂlén§%g{ag %dg fecatnar%% ogﬁQrY\?ed’o lpr(J)cfulétethC{llterm a% used

procedur es em cal” conposi
hdmn pindddiag .theAdthimg medne rthnrtharnoa@uaoms obabe psadntx BSI‘eaCtlon

m.hydroxide to, the re i on ctiva
%mﬂ:%fla%/‘\a STOU R PSR i UG © gvgta W“%?eaH‘oR“% h"é‘ﬁ% éﬁ"? 958u ﬁ‘%fh as
temgstalhtzatm &y clus@atobraplepy &ﬁIUISKeV\@S)b@BJréSUKDE]t am ‘Mfédﬂ tiv@ fcl¢mical
or dilute %gueous bases are not excluded by the term

P AL BTG AT et HEh N st REe sPOiPgvay S droxide

@i the edactioP hidduie ad indetiv e tRyntdMes i 5d B BEiEs Sww) bh Abl-chtSdcally
of any subsequent procedure to renpve or that renoves

PRI HRBHBES Bhwf AHYLREWishehsuch as with water or dilute aqueous bases are
Aecabuanosy phasy elhang-Bidal MR oRE, B bAENEE @cily

produced in the synthesis process without use of any subsequent procedure to remove or

that removes nonabromodiphenylethane from decabromodiphenylethane.
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[ 0007] A process has now been found that can produce
hi gh assay reaction-derived decabr onodi phenyl et hane

wee@daceéconpri sing at | east about 99.50 GC arPR@I/US2007/076183

per cent of decabronodi phenyl et hane (Bri oDPE), and
havi ng a nonabr onodi phenyl et hane (Br9DPE) content of
about 0.50 GC area percent or |less, preferably about

ess. these: ocb PR JEMMRRS, SF BT NERRN O: o/ nea

[0B0NY ARt ﬁie@ynoam abant fouad tHah s;aﬁ gfﬂi‘lﬁ&@higﬁ Mséafataction-derived
electronically fine tunes the s of th

%ﬁ@ﬁ@?@@h@bﬂeymﬁ% 8@&“Ct|qonﬁﬁ§1n¥)é‘é|1?afto%h‘?6t PO3% Ui atea percent of

ﬂh‘éﬁlﬁHﬁB&lpﬁ&yfemaﬁe { XOW‘E') Ofad Ha®inPaOdSSoRodiphenylethane (BroDPE)

decabronndlg enyl et hane product havi ng an assay of at

¢autent ohdheut .00 G8harerpeees op@,ss@ @rpferalply about 0.30% or less, and more

]?r@fé%[}p M‘t @h@%ydr%s@ atﬂ(%e Bﬁ@l c etrlla b[ﬂ:llﬂg opﬂ @4 ﬁﬁné){)resent

he assay consi sti ng essent I a
droyn abplynasdi plhfélﬁwﬂéqtlhan ¢ha( B‘Ple@PEycaHWbﬁ@O\ﬁelﬁeS thee peaks of the
|

BROREFER, skl DAL LN SR WA S

@cebrdmedrphbnghmam erodifct pz[\ml@m as@ys)@ athleast about 99.80 GC area percent
gcg om)gaj%hen et h D[%E K ofthef‘ mazan%(%\r;o‘;f:q ! eggsays consisting

ésbﬁihalb&&f fr@halﬁﬁmbcﬁpli@lﬁ@lwlhand {BARBEN Othire@»QI kmevp'Iocesses of this

ARG8T, BhcrPihraorhaheh e, rbaPoRaNg denBr b hane

peéid: i ddamedbapaBlecdfipréducing sG¥H Meclablroﬂlofi@h\ériyléﬁtaﬁ@ RBlucts on a
have %ggLyses of prior plant runs yielded GC val ues
SI50 GC area percent of decabronodi phenyl et hane

KOBDS]O DRfEthed R k@S Ris @A i€ Bac, heBYhd i§ KNBIE 1(ARS AbibREh known
usin %@ pment which did not have a present -day data

begetpiora ihoW 49 sPTEPAT® halt % SAPLRETt nkasisude highe apaw kisagsipn-derived
&é&@brSBB&lg%Qﬁﬁﬁm pﬁﬁgct%ﬁgg e etb@@e aNelifag Qﬁﬂ}r ﬁﬁ&”f@& uﬁtances
over 400 uch runs, 1t i1s reasonable to concl ude that
hive sealyesw of rasioambsat rwps ryeeldadk GCaxlues ahpe PhSQ@mc efpempercent of

[
LB p il i St r oo e Shahitl! GO ART Hlhed wsing
@DmummtwhshﬂhhmtmoumwﬁbsusbydmaodhaVQl%@@mnhasgdd@mbweeme
W=\ t k

il G BN aPti g TR LRI R ABLASS KR icis
reedoabbly el gontlode auema@efdwvmtajle& wart rtifives. phgLinsing Iavcait even if

oS¢ af f
% Gl R Ron RSl RihEnB s ToORmy 37 iR GE brecise
%eﬁﬁelﬁﬂ&&n@lﬁb@seﬂhht. cc[uQD&Q];auT bfensfeticen rapmsittd fintackietiflg such

desire for her assa dants for o

S PEnIRAE | ‘F PERGFT ‘i l&l?\ gﬁeli ﬁf%sdr @Fﬁt‘iOB [ystem with its
&[a@vaglw hverd2ee vahes with @ebRMisivRAL $s@mﬁrlﬂﬁeﬁﬁ§/si@ @fport referred to
produci hg hi gh assay reaction-deriv

thovabrlirdadeeRyIdiPRemietine &%I@PPEWIBP Privghersd9-80 area percent.

@@m}f '"ﬁ?ﬁ:f(fr@ ediRBtehl il pREMEUDAREGHOYF alh )flRRY tdi@ldns for
rom nat ed
environmentally friendly reasons, this invention provides in one of its embodiments a

process for producing high assay reaction-derived decabromodiphenylethane product.
This process comprises feeding (i) diphenylethane or (ii) partially brominated
diphenylethane having an average bromine number less than about two, or (iii) both of (i)

and (ii), into the liquid confines of a reaction mixture, which reaction mixture is:
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di phenyl et hane havi ng an average brom ne nunber |ess
than about two, or (iii) both of (i) and (ii), into

wo b@siiiei d confines of a reaction m xture, WhPCHUS2007/076183

reaction mxture is:a) fornmed from conponents
conprised of excess liquid brom ne and al um num based
Lewi s acid brom nation cat al yst, and into which at

ond) o -inanin tinebriseT auitin TRad et BR: M based

t enpareatiddcdd bromifagor @RgRst,ohd aft@Which aleatp (i}, 0ii)abQut) i6RE; and
and at | east when el evated pressure is needed in order

t 0 Dk WHNAINE g AT WaaMorg thap RRe plexaied BSACtiANFTpeEAtae 1p His range

t enpejrabsiicesse up $&&bout @?’Cr SRLLd IQEBt Fhetd élé\eclte'dspr@tsure is needed in
el evated pressure sufficient to keep a liquid state in

the radette seppm kquid eatgtin tvgreactinp enigtigrag (i) tewpeatures used, the
that Ctlgﬁ ?é‘kﬂ?et Ol ?Qrﬁl%ﬁ resgllﬂ Stlﬁ%&lnp% Egegnfg hguld state in the

conduc rate orm
r eactregnon exiityredt memmemmdsptsedlyl et hane pr oduct. This

SORE e Rbaatpr SR o cPARE P RE Pt A% T gpongh g form
laigls aygay fehappn els s veolf detib@om@ﬂpﬁehﬂﬁhm(i)r@ﬁlsaﬂlﬁxf embodiment is based

(grﬁ%%%{l{%ggt? :v& %Qy%eggrggr?sg r % be]é%%ﬁd tﬁeglgher the assay.
Biegekd drade hﬁﬁtﬂlnrtalﬁta@s'aﬁz of Q};@éa@%jomﬂd@hfer@ﬁéthdnh lc’itﬁodugt daR@e followed
ore ng proce a S| ow ed rate Is e oye i's
g’ﬁl’g HlyrB e gﬁ? &'ﬁtp{ﬁcﬁlq‘é Sucﬁﬁs fl‘?'?érllﬂﬁdé]egggl ®hi gh assay
If'()@ﬁﬂt I9R-tderthuas t@%&%‘{ﬂbd@&eﬁﬂo% 1*@@([1 ﬁlt@[sqgﬁ{ﬁ&yeﬂﬁs deemed

orned as solid particles in the hot g brom ne
sRvETeliRiDe: aBy BAPHEie hggheﬂﬁwarréaqﬂgn#@w .q%a&rqmd@hewlethane
PO N aﬁ%@@”ﬁ@ﬂs&@lﬁo"sﬂaﬁﬁﬁéso% r %Ct hdRN 18@1dY b SRins UGHedium.
as methylene brom de. Since the solid particles are
Perapiompdiphenyigshang gpuvety imeliklerinmsping lapdbgmigen braglngtion reaction
PASLTASE ) Gl 0 DBELAC SARPAPUE SuLOLTRA Rl o o
whdige e tlowlyekrindn pwldngedrizdding beiodagiprovafte firmyd oy the reaction
ou‘deEe Q&%m? &% 000 &l %XVQ%%@ ‘%Qesé % {%%ﬁ?' %Q%&%Qe%e vast

ecau heir poor s Goi'l e reacti o
maglome/mf thebh partitlos arvoliddbesupdrted ts |r¢m|zan unnhanged\hacdusle sfetbeair poor

hen ane

CER L e PO B R RO Ry Pl bt o
ftited b el hae yippd1h anedario detidve bqﬁ@bmrrpmaaon pind ftrhaton of the

tarts, or at least after as little preci
?e&alﬂfﬁ’[nP@Hheé‘%feB’G%% PERJECt Teiore 111”%?1@8%% $BEs.¢ ﬁ]@asékﬁlg% as little

peEIpietaR drmafién Welobsitgeli ted for use in relatively small

l%Qant operations where | arge volunes of product are

Hr digererssd of Hsvboss emBedingierry fvell gitgdsfor gpe & glasiyely small

ﬁl@ﬁ%p\@ﬁh@[ﬁ \pﬁe@é RRGSydilEes' @ 3rddueNark 'ngpreﬁlgfeda IHWEBr, because of
gquanti t phenyl et hane and/or partially brom nat ed

e pse @stqlfaﬁefeqﬁia wihis§ ermloage thegecapianting ol @ivepfquantity of
glﬁlﬁél%/fgeg‘%ﬂes %gd?gﬁt a:rfgﬁg}g I%Gﬁlir{a%odlmyl%thgﬁe R’Nﬁ%ugﬁ 'aVér&Qé Hbmine
number of less than about two, the throughput or productivity of a larger scale process
operation is lower than desired. In other words, from a manufacturing perspective, slow
feed rates required for higher assay product significantly reduce plant throughput by
reducing the number of batches made. To overcome this situation, this invention provides

in preferred embodiments processes which use suitably slow feed rates but which at the
4
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operation is lower than desired. In other words, from
a manufacturing perspective, slow feed rates required

wo ershigher assay product significantly reduceP@l/H81007/076183

t hr oughput by reduci ng the nunber of batches nade. To
overcone this situation, this invention provides in
preferred enbodinents processes which use suitably

sIOM/feed r at t.which at thesane tinme can
%altr&n (e ccé]hts?gyl S yeglggaiﬂ %lﬁrtlt tﬁqﬂugﬁ&[‘ &Bf‘ P ctivity of high assay
RAAQRDYGletiVddt décﬂfrorhd)(ﬁﬁheﬂﬁl%ﬁ}(nef adick. 0Mhid &¢ hoa¢Bplished by use of two
decabr onpdi phenyl et hane product. This is acconpli shed
?Tymﬂ@ée%lﬂngt 5@(‘!“’6? syeB a8 dike Pméft (Hfé?ﬁt@éﬂsgu?ﬁ%ﬁ%c%@n%% ports, or the
fidbes, jet injectors, subsurface feeding ports, or the
like. r%@QlZ] Thus, in accordance with this invention,
e Thys prfb@?%?é@n%?s wathp thess @pviea@pne ripeieli ifrgrevided s o @eaferred

ﬂfé rﬁtglltm' ng hkﬁ{leéssayf re Hﬂlc@r{é defngﬂe assa reaction-derived

ca ronDdl et hane pr uct Thi roce
dﬁﬁﬁ@pmséshefnebdxam@ pfadyctdi Prie rppdceislmnem(sezsp@dlmg (i) idiphenylethane

@ﬁfﬂr)nlo?gl)ry?&ﬁ%ﬁgb gégaq?cﬂdlﬁﬂﬁg% Jm%grllﬂv %&g%e)alﬂgl%ﬁrnﬁgl%er less
(hal) alzoud tv(o IO)' (iii) hotb of kie ahd GuUi 1ait0ctbﬂ ﬂlqmé sonﬂnea of @ amtii@nmixture,

”h Xt u h reaction mxture is: a) forned from
1C reacti 1’1 IIlIX ure 1s.

nponents conpri sed of excess liquid brom ne and
a)l tﬂasmredl Ifrdna s@dpdoeids Sompiicd ot aaxdsa tliqoid lﬁamﬁieyasltl ah&fmdum based

e Rp B b Shingid Yaugh'sd and gichvifliar Kk, (i b G0 o8

beagiitfed £ PRV MBrd thad B, ERNGE] Qﬁcta;lﬂqahpé&% iblphet @nge of
about 650C, and at | east when el evat ed pressure is

ne bR 4 ¢ Qebott §5Teapd &t Ipasihen devated Prefsyn s negdedtin gider to

m )ﬂ:éf)r £ haﬁldt R P IRELALR ShiRdurd §CHe tglﬁﬁerﬁtgéf‘sl} u@&i the reaction
m xture is at elevated pressure sufficient to eep

| i qmctdrestts at devarpdipiessyre aefficiont taikgenud bqud stplgdn the reaction mixture

a f%&ﬁs so that ar-brom nation occurs;
an § ereln‘ﬁﬁe ‘feeding is conducted at a rate sl ow

erbughbtomifiasiomopiugh aessay reacti onderi ved .

ec [ A cty e .
PSRRI AR, SRS I PEHE Yo M 1061 Bl 1 reaction
spdmadddgabtmﬁﬂqﬁmnmmhmwmhemaomﬁines of the reaction

ure et.s.o r f| es

Pedil Gedreb Sl o pESR G eROR RS 4 RPEp ChprElefs imo
r eshi¢l Ednfigest ®¥0the rredrioe niixtdievirch géts fok @wSicaf difpdkedaindér@r or more
partially brom ated havi n average brom ne
nufgsane| %%@est HattP 45 tsug‘ @ﬁta??ﬁ& ?31%1;6591% 9O Pt individual
t NIB&'s joB TP EOAind@ri faltR@$ brdthiQatbd ©PECRE g0 ieXdol IbeorGi@EMEmber
into contact with excess brom ne and, al um num based

cafsf )91?9 joRuty2 ﬁ@ﬁ%tlaﬁ opfissting TR thepq JetedcPififgs MR hfy gaction
WhinGktuleSconteks fihi | @RtabywRiIe R Brofind SR AL@AuhLRRA catalyst in a

portion of the overall reaction mixture which is sufficiently separate or isolated from
the other individual flow or flows of DPE and/or partially brominated DPE having an
average bromine number less than about 2 from the one or more other jets or orifices
so that two or more individual spaced-apart localized reaction zones are created and
maintained within the confines of the reaction mixture at least for a time sufficient to

ensure bromination to achieve the desired assay.
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the other individual flow or flows of DPE and/or
partially brom nated DPE having an average brom ne

wobaers2bess t han about 2 fromthe one or nor ePCE/EB8I007/076183

jets or orifices so that two or nore individual
spaced- apart | ocalized reaction zones are created and
mai ntai ned within the confines of the reaction m xture

east for a ti sufficient to ensure brom nation
&hdﬂchlf eApdhysibs s nFar‘é‘Ht D EefEredrbefineitcan t hus be
seer dphahg bawtaéﬁ §r Qﬁ(ﬁfgethé 8¢ 8fThReH MBRIdualldrehMe of Paw Bﬂ DPE
bet ween or anon two or nmore individual streans

f | d0orgrartpty ba%;la?d PREth¥ng yn pregiae baeraige peEdedsss fign éhout 2

aV%ﬁl@ﬂa%nQE“@Hﬂ (AErRUERESr oSS i AR cAhRML 2 emanating

fromthe djets or orifices Is |arge enough; 2) the

%x/éheaqweralle@eth@ rmipuRe i leept sindies pondifersr thelorvdict pYsrapRipPf the

2Vl RYE AP RhAGoRL AP HeCORCE! ke SREMS AR P WPE andror
two or nore streans or flows of DPE an

palpﬁlltla]ll)f yrdsuioateh AARED hDPER handvageabreawias anglelbbtr tors rtilean about 2

”U%ﬁﬁaftﬁlg%%n} t'ﬂé‘?eﬁaﬁ?é%%r ﬁrﬁ?&gﬁﬁoﬁ&%ﬁ&cﬂ LR s} s¥ F fin bEAGY leGltues to

or orifices so that each such stream or ow conti nues

to nm'; xvithi ¢ porsiopof thedmomfnetand abmoniméasgeddatalyst to form a separate

al 1n Vl(lilurg.‘i Qe%gt%% Z%at V%a/£t1¥1 I&] [} COl’lffl €S %} %e ttzflrna&ne;(tulrg %Ingl dual

redction zone wthin the ContT fes reaction

B xteur&riomndkidy plab\@mrtm&ulmn&epakﬂe rmgmaﬂm geabtibnt daﬁes within the

resul tant  separ i ndi vi dual reac n zone

t hEOUIst Pﬁn@ °?5‘“ff6q F?é"tbox‘/‘é% ure et ﬁ%g’ﬁ?‘%% 2 W%‘s%ﬁ?at‘/ rpggtion-

Ejhﬂeﬁ@ﬂrﬁga‘t@dﬁ]}n@ﬁﬁ)ﬁéh%&ha@spﬁbgﬁ&Eb@fodrf? mrﬂey&ﬁn product co- mlngles

ecabr onndi phenyl et hane product before such reactio

pr (‘j"d‘BéFacé‘Bn Ry efgo%f“?}ho‘ule%fa@flwtﬁlﬁalp?%‘ﬁ% o Yﬁﬁ’i‘“&r‘i’% contines of

ot RroveAdirdcabahixag@ct i on zone within the confines of

the overall reaction m xture; whereby high assay

Vheehy bigh detay vestigedetbied rﬁ@ﬁf}bﬁﬁmﬂ’b@ﬂﬂﬁtﬁ@ep?r%‘%ﬂs pencurrently

%%ngés%%iyyfoﬁﬁ@ iRRELL AR XrafeC}Ee{Eﬁgn L6hel WRaRE aﬂ@ ﬁﬁlntalned

arate reéaction zones crea and nmaintained wt
WH in dneqnfiaes @ffthe FrRACt B anV;@tumOé thyy digpasitige 06fhet Iﬁ@ectwe
r ﬁ‘?ﬁ?g N 1alolA
par tﬁ]{)fﬁ qﬁd/&fn}l) %ﬁgﬁlg lﬁ%@’%gﬁg?r%ﬁan a%{::? ag% br omﬁ% élumber fess
themblequt Qests thhaverzibsattion mintiee, ahé theveppwpfiatelgabw tites at which
. S .
Tt 5, B0 R IRE OR8] Bl AHRLES b YBkBasp oo
raiex tofi rthaz twSuahmarp feaisrintattied yorginesnofi e esacodn mheurb\mamc that the

reactants dS Itnt 0 Erllqo% Onfl ?%g’t otfo ttlglemr %a%t I osna mr)éac on denved
ensur e FP]G rea an?s ave tine (ﬁ.l %g reaclt

ﬁ@ﬁtﬁfbiﬂb@bhﬁsﬁﬂwmd @agiucto- der feviedtive separate localized reaction zones

decabr om){j h et hane. pro t respectiv -
SRR R 1 e an R S BOL PRI BRES P rggin the
Bidytof eheloRax@l redBtidH fixtir€ bef ore such products nerge
t gget her within the body of the overall reaction . .
]urz%. further embodiment™ of this invention is a reaction-derived
decabromodiphenylethane product comprising (i) at least about 99.50 GC area % of
decabromodiphenylethane and (ii) nonabromodiphenyl ethane in an amount not exceeding
about 0.50 GC area %. In a preferred embodiment, such reaction-derived
decabromodiphenylethane product comprises (i) at least about 99.80 GC area percent of

decabromodiphenylethane and (ii) nonabromodiphenyl ethane in an amount not exceeding

about 0.20 GC area %. A particularly preferred embodiment is reaction-derived
6
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[0014] A further enbodinment of this invention is a
reacti on-derived decabronodi phenyl et hane product

w@eowpniesng (i) at | east about 99.50 GC area 9PQOF/US2007/076183

decabr onodi phenyl et hane and (ii) nonabronodi phenyl
et hane in an anount not exceedi ng about 0.50 GC area
% In a preferred enbodi nent, such reaction-derived

ecabr onodi Iet ane roduct conprises (| east
i SSPS s SipdBar «BHF BE WetaBrb oM RbA] i AR o

@d@abr()mbalpmpabfamﬂl (nhm}mbroﬁfoh@ﬁ@yn &hak inaP Rbuld @bt exceeding
exceedln% about 20 GC area % EartlcuIaH

.'ﬁ)p@ff QL0 & aé%‘@dﬁ(lr]eshlt:h pgcentages as used herein, including ¥he claims, are GC

&@@ﬁér&éﬁfhgé’sedsin\gféﬁiéjﬁ@@ﬁf Qs ROeNhBlrbR0e RERHVEE hereinafter.
cog§r|3|ng | east "about 99. 90 GC area % of

b rinies ﬁ@hwl@?ﬁa akthigriaventien regmigdlaperethighé pgrmpositions in
|
SO e BN AR DS R Pretfles I oBofRed o o
fdamd retardaaf. ¢o @@cweéémp@rmieg sedieonpeiingnsiahé tqometbecmof gagverting
@?ﬁﬁ%&% tofin jkin er‘ééé &d‘%ﬁﬁ[&{] BaG L€l nafter. [0015]
er e 0 I's invention relate to
00 s6te Tmtaho‘abeadldcndmp embtbdlmam:s phthishinedutibn il bes sty further apparent
feaction- deélve broq%% Fhenylethane product is
éﬂ% SR As ISR %?Hé‘“ HPEPTAN Yo processes for

forn1ng such conpositions and to nethods of converting

oroduct s, ootBIEhESEEU B o, FREBRABINEE: S"or

fobiH imyantiienteWsdhemb@eady id dide Wéw a%acmmmnéquiﬂp@arpmraﬁm to
enSU|n% description and appended cl ai ns.

F
PRESCRPPTEN IR CPHE DRV IRIGS it 0B 117§ 8¢ gvo iuhquf%fgtffieétnéglevwes
SfhgsRVeAR Pink hrﬂiﬂ%te@@ldn(x!’sel\éélﬂndg’ gomt hONwY 8Bl 8AWePRAMIn the
pursuant to a preferred enbodi nent of this |nvent|on
n@ﬁﬁ”ﬁﬂﬁﬁﬁ¥§oéﬁ§@mﬁtmo subsurface feeding devices and

Q)@ | ng mgétﬁ%slﬁ aHE lrl lsfa\-’:\@qe'\xzsé? Ha'a g)nf\reg’s@ &!‘;Ll@ppteﬂvgenerally

V|ces W t e confines of the rea
i inthig. d. expo U8} theingn- ozerialppms undituesl favtsapmingdedn theitwo feeding

' I i;aped generally as in
%%Vgc.%s %‘]eg%‘ge‘{‘?%%ﬁ’ iy e e B 8 Undi | uted f1 ows
[09$Q]i rg. Brlhmtmta:e sdlmmmﬁcmﬁgl imgdechéen @ esicidrmeveskiel epipped pursuant to

t.han | at er.al
§ PHRED e BRIt lpaefh SRy injhis s bt freding device
presiged weljui pipadtypofr gupasitelyt dispospd feding eﬂzﬂﬂbzﬂdhffaﬁﬂit edvations
this inventi bsur
R g s teish sttt BRSSP IGRL Rt Gniegiyo the
&m&a&&g@wﬁaﬁﬁbmgnﬂ@@zles at different eIevatlons al ong
main conduit of the device so that a plurality of

E’B%(He diafdtestpise adeantely imios vides et eSebfatped pursuant o
5 pRfdeQ! @m%d‘ifn@ﬁt%f Hi OB tiokivaeh, th this MRt fR 8&ing devices each with
schematical ly top view a reacti on vessel equi pped
bl oft b{terally directed non-overlapping subsurface flows issuing therefrom
(represented by arrows) and wherein a baffle plate or screen is interposed between these
two feeding devices.

[0021] Fig. 5 illustrates schematically in top view a reaction vessel equipped pursuant to

a preferred embodiment of this invention with, in this case, three feeding devices each

having a single feed nozzle or orifice and a non-overlapping subsurface flow issuing
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a preferred enbodi nent of this invention with, in this
case, two feeding devices each with a plurality of

WO 2608826l di rect ed non-over | appi ng subsur f acePE¢T/082907/076183

i ssuing therefrom (represented by arrows) and wherein
a baffle plate or screen is interposed between these
two feeding devices [0021] Fig. 5 iIIustrates

rratlcall n V|ewa reatlon ui
BB PRt led D b O L s e R 1 Pt St gom each

Whérby al bafflelfte 68%Een idkérp&ed eadzeageadlewh@les each havi ng
a single feed nozzle or orifice and a non-overl appi ng

subsurface flow issuingtherefrom (represented by
arr %kTH‘Eﬁ@ﬁETMﬂEBWES@@ﬂ*I‘I@N‘C OP M BODIVIENIPORTANS
fromeach other by a baff I%Eate or screen interposed
bet ween each ot her. FURTLRE?—‘E Y¥ONLED DESCRI PTI ON OF

I YENESof e 'E'fn%odlmyllr:twdfq\l’lli %ﬁt}.onl r}n%l{‘ %ss% &Wlon—deﬁved

embodi nents of this 1 nvention, assa
desalypinodiplraylethatk produed rm@hxgh@n&b@ngl ghéiphmylithene (IFPE) or (ii)

. [
B Pl B BRI B IPRE R 0 1 g v
twroo ot 1) Mratibefi (i) asls(lt)halm dizoliruid wonfines of alra@ctlbmmhxtofe which
;, into the liquid confines of a reaction
I'ch reaction mxture is: a) forned from

a:)o figraiae ftosn canjnese c&ombn&)d(xﬁsfs;céss diguid tromime nmd ahdninum-based

num based Lewi s acid ation catalyst,.an
B DR EerapR s g e 7V E F 24 3G o
n)amtraalmﬁat @dhe, W@t mofe Bhn ORY, EIet/zhaﬂre@cﬁfb,n tehgyrati@dn the range of
reaction tenperature in the range of about 450C u

t h&8bBSH P ‘Pé]i‘?p‘é%*lé}%&f?‘élp‘%fﬁm’felﬂif ﬂ?eefs%qﬂ% 58 %Rdé)fefglﬁbly in the
pr efd 25 %l?laxoﬁtnS é)r RNGYE bgfhngbt&&i{)er;’[ﬁlg (Sfpl;hte Qeatcﬁgn p{ﬁktlnlen Fhich
t enp€rature o reaction mxture reacti on
m Xttaulncm QaERture caumdwr usdqmeslmermscpshbancc pmsse&s uoethep thdradtoiling
t %e e ature gus g ee{‘bggf ur used eﬁmo %\ér?c tb%ﬁinn o{eﬁlal rature of an

sp errc poiling IT]ilure ofF any com%oneﬁ)f’ n y
t heompnmehmmtherrbachum &uxtme t hat ar-brom nati on occurs,

di n a rate slow en

d
ﬁt] %I%b%mg%tgo%})%gg CtF(? %J:ﬁéla% P?l{}% 8onducted at a rate sl ougnouglcl) to form
ﬁiglﬁ; abap radiighedtyke dbabmnpdpuesiethdns pesdude NEfderimeits] RB& has

enonstrated that for a gi ntlt of DPE r.

Oc‘lﬁ%*}t?‘cﬁlbtrfBH R b Qﬁﬁ%ﬁg’ 2h P%R‘} ‘E;rSmH}aE?ﬁi having an
ALRRE brdiBiHs nhMBer BROMUAN dbouk € tHel PWRdr thdreaté aF eBfto fl@ebaction
to the reaction m xture contalnlng an excess of

BEGHE renaiRi gy michtsnebiewinecapd alyainumehqgednsailes. thedigher the
%fgﬂyf @t dé&%ro%a%&gﬁaﬁdne hesiokeforans m@ %ilodsqnmqu factors

| e various ancil factors can affect the rate
v affseidhg ftedp g iﬂsqddn a T ©\ashipyegriaductigholofighnsgy 15axiag- derived

&&Q&th@&lpﬂﬁweﬁﬁgﬁ: product (e.g., reaction scale, reaction temperature, etc.),

I(eaét{on HllXt(lI\'/f\i]

generally speaking at a one liter reaction scale and at a reaction temperature of 60°C, a
feed rate of no more than about 0.5 grams per minute through each dip tube serves as a
good reference point for assessing a suitable feed rate at a larger scale of operation under
comparable temperature conditions. Thus, if the rate of feed has not been established for
any given proposed operation, a few pilot experiments utilizing the above reference point

should enable preparation of high assay reaction-derived decabromodiphenylethane
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decabr onodi phenyl et hane product (e.g., reaction scale,
reaction tenperature, etc.), generally speaking at a

wWo@p@shii2er reaction scale and at a reaction teP@QEDSI007/¢76183

of 600C, a feed rate of no nore than about 0.5 grans
per mnute through each dip tube serves as a good
reference point for assessing a suitable feed rate at

a |l ar al e of operation der ar apl e

b i o B SisBinthley On@Ptatls, Ty e PRpi d1asqds gy cppggiments
atudeesh £ekakdisshed: fnu: Ry v@héheﬁhv@ H@rﬁ@ﬂ‘sﬁ@te@ BRI Bels®Wer the
a few pilot experinents utilizing the above reference

tsed.nthe Jhgher dheeABRY-e Ay BPET PP PHPLIeR g e gagetion and assay of
SEPFLISAAELLHas ROSDITRALADSENLRLIBINL LS s Bt
oh exrseribed hersingiierduct ed on a 0.5 liter scal e at about
i v t

@ﬁgﬁh:’i’ﬂ gile %ee?rg)gﬁ%%ﬂ% Jf %l‘sa’?n gﬂ%glbgé?ﬁetlﬁlreg\f&érrédq% fhegaﬁngfter as
mehefed:d) amhcrtblmaﬁs awe m‘ md@cefommndmpxh éngds etf hnm@h@ywduot or (ii)
S S BB BN TR 0 B8 Popfoc P FEGHER v
evoh ofli (1ﬁEB<st obf(i) tahd $ii) invcemt iliquid Sofildsiotasreiceibe miie@rel OAs used
@%g Iolgc g%thgzka%sl fsl#e_t;n?r? g qﬁﬁc%g} ug%ﬂg%é)tegrstﬁa(t Itl}sé fg%do%cgrfs below
parstifadel of the Qihidadrede dédohienyiatileana ibaueay @nmai\f@mq@ g., by
bronmi ne nunber | ess than about two, or (iij)

baupciag @t Py § BaffleoPlitgerr) iV elbnter Hee ‘bPO%lOP é’éé’ﬁ? Bﬂdy of the

éHn&h&Hu@hqlﬁé pHa?s@Gf !ESEe%bﬂﬂon ihfgkaidi ng the claims, the
term"liquid confines" denotes that the feed occurs

W82Hw Quseofdly feamess of therpselefrelimyltigieed prabediments efnthis invention is
ﬁ‘f‘ai?qhg re%cl@@fj tHeStv%' &eﬁlHeY feg(ﬁs bfn&iibﬁé?&felt%ne( Gndor PQ%falP/elarommated

bounci ng pl ate or "reactor wa .
dlnhfmybth@@ﬁr tsmndl@fedtahe SIWdfgpoegh tajgeto corftle hadloy ofiIRE o partlally
f t.i ] f
PR L O b QO 181 Ly porin
dfithsrepgiioe mikore wish lurhmtnetlm dlee)msbncofof amdummnmasmaeﬂyst so that
lfélgﬁ %SSS%XCI){CB.& oglndgen%{%de %38 néom? /e%{/le ar L SVCIiué:%los %E‘?? Cedtq)é/etﬁe reaction
bafelbltl&, prhéuck kawesoihtoDRiSktaotr w}ﬂﬁtﬂelfﬁiv&l g/mhtaomg fralﬁleﬂ’ioﬂBEiEfeed within

2 e B FGFRAE HR T e PBSE e s i o, b nbed in

DE eEace m such hewpy es@nee hllen tal eipeniim foasad ntatedeyst before

so tha sa re ction-deriyed .
AP ??6‘8 %IHBE‘?? é%‘ e r U Oy brostinatgn’t #gused herein
meReik aRe RRIRY Godshot PeaditGily GRPES10094 BrdaRdtRE! toVBL IDPE even
the flow emanating from another feed within the

Eash (s ds R cxqeded dmey o TR XDy Bt desigtiastay of g product is, say,

é@ﬁﬂG@Qar&ep@r&:ﬁ@ (R Qufn leké%rblﬂﬁltaﬁ‘éd gduticdsOad BEkt 50 @C area
such a way so as not to allow the respective feeds t

parsent-oget her before conpl ete brom nation has taken

e. | .
PL3GC ArbiiRy LPHIE (RQIRPUR ALAMLARLEARImAR HPRE ATLEIN is e

ng t he cl al ns oes not necessari
haigrenirge iod | reastiSr noDRE umderconditions that balance the rate of the feeds of

DPE and/or partially brominated DPE having an average bromine number less than about
2, each of which enters into a separate, spaced-apart, localized reaction zone within the
reaction mixture such that the contents of the localized reaction zones within the reaction

mixture are not swept into each other prior to formation of high assay reaction-derived
9
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though this is not excluded fromthe term Thus, if
the desired assay of the product is, say, 99.50 GC

w@e@s/1pescent, then conpl ete brom nation in suRtI/Ta2e7/076183

can nmean 99.50 GC area percent. [0025] Another of the

features of the nmulti-feed enbodi nents of this

invention is the mai ntenance of a reaction m xture

%ﬁ%?r cndlt%&gsth bal cethe rate.of the feeds Ef h
rARaFBRenY NG RS oM At S DPECHENCN FOGI N a by SR SuC

&n@ftdiely ftiiRe redc@sBzonban about 2, each of which enters

into a separate, spaced-apart Iocal i zed reaction zone

(0024 enpially él%?é{“iﬂér{h‘?ﬁa%flﬁra@afé feHhs Haws emaduniran it rggpective
fB@nd @eatbdszad %r@ﬁ&t EQNbZ BRESmNNE B ﬁufdhl%oﬁ(ﬁﬁ%hhrﬁl@ agitation, or
m xture are not swept into each other prior

shekipgt wighn dlie magtppnaggyg\}re Each such flow should create and maintain a
fo@eﬁ%&d RIS oK %&?eb;{n‘afﬁg%k %Lﬁ%ﬁé”}%eﬁ{z&ijféﬁ&fow ZoRd Qithin
each successive portion such conti nuous

tho comdthes efzhe lignd ploneot t[l@@ﬁ@]Oﬂ@ﬂ@ﬁal I y Speakl ng, the

h
{0@5” el['l.tﬁtp%;il}ltld%ﬁgé Z)\cllld(l:egl\égs fﬂ?{]grea f Can5€§ o{ two or more
sepoartieat iftb andwithinitonconsingsrafitimgliquadypliaa¢ dhihe raaction mixture are
hin the eact | Each

B350 ML s o AR 8 Sadf S PRI Bipesfdocatzea
sepataabe raﬂﬁlorapa]nhg fptaoenie algh didfehet rdsp&divé Zgarate portiomnof the

zone W thi onfines of the |iqui hase  of _t
AR T RIS P BBt AT | SIeBGRTEHED e gows
ot iltRirged stvenitcony, férieeahplows Fok. L, \@oardr3. nore separate
feeds into and within the confines of the liquid phase

90281 eAnodhie tYynoinPiertias Hverlan pedice oy epRBating Hegm ¢fach of a

Petalitydrat SR fhceltke dge('iév?o@s Ra6 Pravideeind Bidi i s@edR®r baffle plates
generally | ocalized brom nation reactions taking ({JI ace

Vithip Hle éﬁaﬁt#%lr wie whedpeegts Pesegepp dfa pishtqtesidhefindijyeed feeds
érﬁeﬁﬁhhé)ﬁmﬁ]tﬁg ﬂégﬁcﬁ%tfged{‘%ﬂ &Ql&@ﬁmﬁ FRip ﬁ& Iilhchfﬁtequ}?)‘évs'from any such

proceed. Such controll feeds and flows are

devicgslirecitydthpagbrernan iag ahdilptediitow Bsxmapy ether] snchdeg/sce Thus? in this
G e REP I A, Dbt o HERIck e BUEL AR K0 or

badBel iptege. dSurlc @Hangmbms pnf&eﬂ:dm dendeenedandt reanss or balifls @ates are

R %gtLllte ?h a%calym1£ ] 4{ 16 4 eact i on zone which serve to

gate Trom Yeac fer’ the undil uted feeds

E)nm]atln ondut iy thdprotedsp @€ thisviavdneien ihe geadgor @&surs isahaintained at

that no undiluted flow fromany such device directl

PP nYes Iiﬁffélﬁn AFPORFFHIICR i1 &es liaB%/@ P#%‘?ﬂ%ﬁ? Cothahous éér?yand the

6008 anixHRUR, at leRvABd PresRsEsurBAEh b &L Elgm%Vdn@elﬂu‘éed organic
separated from each ot her feeding device by such

dyegepr gituepafif the luig aateQuéhe wrpaRyEerised. gt lefaétewh%gelevated

pleMLEES nBld 3£ bRRND Blep BASHhE 2R, 8 8428 sbiviiR tdr {166kt in the
schematically in Figs. 4 and 5. [0029] In conducti ng

tiyed pt!a@caéshfwnmﬁraﬂm(s) isad-e Ardferably hide reastion énparfoxmert at one or
fn%rem%{nggr%{u?e%dmathe range of about 55°C to about 65°C using superatmospheric

pressure where necessary.
[0030] Increased reaction pressure tends to increase the extent of bromination.
Nevertheless, pursuant to this invention, it is possible to operate at atmospheric,

subatmospheric and/or at superatmospheric pressures in the range of about 1 to about 50
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one or nore reaction tenperatures in the range of
about 450C to about 900C and the reaction mxture is

wa@rooghezat ed pressure sufficient to keep brom PEI/ESZHN7/076183

if used, organic solvent or diluent, in the liquid

state at the tenperature(s) used, at |east when

el evated pressure is needed in order to keep bronine

and, if used, such sq]ve or diluent in th i d
B’ AOURRE @ SHBRIG T < PlopStietie BRore dapgeratiyigo fore than
NeaehbBbrdsSur® &f § Q698 tadliondygedr nore temoer atures in

t he range of about 550C to about 650

pHr atnBsanEie rludiag e whgre th%é%fg’s af%lyhen[ﬂe@sm means 1,2
4ipEnSREAM (ARG LHRAYRE RSSHN ?zllﬁﬁlié%ylkﬂ»laﬁém RRERRoWHSs dlbenzyl or
extent of bromi nation. Nevertheless, pursuant to th
bipgresk i on, it is possible to operate at atnnspherlc

t p Ofp.a er at ams I [ ~

PSS TEPREN! yanhoiabEuRe R RS PHERA BRESSHESRal B )

duplﬂf@lxle(tﬁn@ay (11)I-mmaﬂevrbr0mh@tepr6é§@mlethh@ préfeeambyeyageobromine
Qs r

BB R AR B RO IR O A PR, B e sversge

tungbet erf miitigdsuybkréntgtl eirbiaive” atpma ®r jh;lcﬂecuth pf'leillghleejtldfthm. When

SRR GRLAGMOb it 9IRGB FlS BBl e eed

&cmn;iohentsp cacbé el af at;mﬂarmaalvelmlm ror ahey Cajﬂm)f@ﬂse@ﬁra(eiy) either

d he Iethane or ially bromn
I p ‘“ﬁ’)}]&’ e ﬁgwn%aé{y[ I.'Ila‘?e §ﬁm89/12—ﬂl§dé s%crhotmxﬂléeanﬁﬁﬁ%afrat%feeds can be

ineﬁ§pfdpa;rﬂlom@mtlvé WQactOdthdrl | | ) both of (| ) and (ii).
Brom ne nunber is the avera nunbe

?@ dinsessi PIgREs Br Bisine e %eatmdnﬁf&%lé{ﬂdeb@fmnatlon reaction.
oy Rhepyihetbanss ner dirhenyd &t frnenand Ragki Mouy 14 moles of

brom nat ed di phenyl et hane are used as feeds, these
breéneRsBwectitdiphe Arlethrneraad/onparkal by lepingisd diahgrylethang to be fed

ﬁl@l%% Qﬁf‘pl@férafbﬁfj (RGPARLSE §liMure %bﬂtgﬁg 1nctﬂg ?alﬁ%é S oYt 1606 about 25

sequentially. "The conponents in such ures or
»elsaphblemineaus monofisephienylethynemndioo puiigihsbromimated\dephenylethane

E)aﬁé’] f&f 'Eh% eto [ gp %os@f)(fee%s upJ %{Hr@ %ahSQ#‘?‘rﬁ)ges }ﬂﬂl% {%&V\flngle of

aci d cat a m nation reaction. Typica
dlela&:wledranmu(towmrw this ic@mieedssary.n t he range of at | east

B PR bR Bl R sfgPis RARSEY s REe of s
inkettieh.o Tha Izdalps‘tef)ﬁpa’&lnyas cthh@eai bt iretidh Mixire caobd @l ths form

e of bout 1 out 25.mol es of brom
ool BRBPRP SR A fubd ot L ARt B Ry S B o
flieh enythiati 30&:dé0 ob 6the €dibliRRIE@ferms|df alubniPp@s Sudadle Al@ratively,
use nore than 25 nol es brom ne ﬁ% nol e of

B (PRI SPTRRARENLE ChFESF A rthe yeaches MSIg 8RS Bafhy form of an
§ORRAN MBI WHIDAHE thalo8W BtoRG atk BHISMNAbIMObré@indl ¥FhsS or a

are used in the practice of this

combination of chlorine atoms and bromine atoms. A feed of aluminum chloride is
desirable from the standpoints of economics and ready availability of that material. A feed
of aluminum bromide is desirable from the standpoint that it is more soluble in liquid
bromine than aluminum chloride and thus can be fed into the reaction zone along with
liquid bromine, which is a desirable way to operate. The amount of aluminum-based

catalyst used should be sufficient to initiate and maintain the desired bromination reaction.

Generally speaking, the amounts of aluminum catalyst used should provide an
11
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i nvention. The catal yst conponent as charged to the
reaction mxture can be in the formof netallic

wa@bkwsiinzm such as in the formof al um num f oi | PCT/US2007/076183

al um num turni ngs, alum num fl akes, al um num powder,

or ot her subdivided forns of alum num netal.
Alternatively, the catal yst conponent as charged to
therectlonmtureca be int r f an al umi.num
AR B o i Bt G S B dtnest riout SBRPL, Pradit FoldT ana
peRbNein AeOiBge o@ﬁb@to@nbu R@ito0f0.0d8: chl ori ne atoms and
brom ne atons. A feed of alum numchloride is

98331 cihe deacherniyiae shanhipioiontss be kers apindFRUE andfiee fremgyposure

%Vl?ghlt alpt hdstrya, of sutt!ﬂﬂ& I{E?tt &L solfent 6&G Afa ﬁdlégghﬂémhydrocarbon
brom de is désirable fromthe st andpoi nt t hat S

oo Ty pPaiisremgthang @hﬁoalome@mmé 2rHramapthvien u%d&hl%@qt@@e 1,1-
@Bf&n{o@ gnec Q{‘bx@ﬁofn@tﬂaﬂﬁn P tﬁé“gké) at tb'e QReZ OB WRLANDsMbA B 1iquid

iqui d brom ne is a desirable way to operate.
trieingrms dhetliqofd piRserronpARdbasibe rattwhygktugesedresimedl d be

t e | t
lesh P trohhaddh by oISt TPHTh Bl U SGRIALSE, or soninuous
b}?[SlsaI(Emlrlummfalai]ahgns)h omgebhtdhbﬂsisds pingidr @e it typically enables use of
n the ran e of about

S0 Gt R BB R e Rl s oSt B ne  ange
BD3Ab QuiksubntQO Bhid irtventRIpObiombhaloB 1s1can[1€ﬁCb315 HurTiyea p@r@tdfQime or

m xture. shoul d of cour a ous and f

PreBse SpsisaqrrtEmg long Fave! aP‘ik‘)W&ng fé?a‘ngF g A BITe S{‘?&rf{nough to

Mﬁfm high SRt eRhctRHBriRe dchtbsdpaingRihyed HR[A¢POThe particular
br onmochl or onet hane, di br onbnet hane

Hen?g Cﬂf BNy et VRESe res!flegcedtilre‘h nesddfer H]gr}gomgpation is dependent upon a

Alid¥ep BPRLRANRIch by IO BRS8N, (RE tehlpBraturk §) wikidi e Qeaction is
used. However, use of a liquid bromne as the |iquid

brtings cordyrisdndiet i af dhighe dher diphemlothane eandéor ppagtfadly r rgminated
&1g%§ieth-m@ isHely ?fé@!n'td)ﬂﬂe Q@a@tlaﬁn%ﬂg Yd g&lc@rﬁ’raﬁoﬁ)@ﬁ tﬁ@ alumlnum

m - cont i nuou or continuous basis. Conduct of
based: tatapstanesantbiat tbh [iyases Nigure] the| agpouais of thetly?ﬂo@atpl Vhlch the
t
FRRD 4 O PR e A 0Byt REBLLA, KT o
umveesdl payof felod ortesreat] irenatipstimey msmjasahkt omung gomiltpms icadhave a
%l%nl%l?&%?(]t? r avﬁgagrlabﬁees SOIf geeg r;%%ee 3.1’1S re%\c/:tlon me% O]tlglgdlrlll?l %rt]uatlon WIPICI‘C a
fuitglhie &% Spymnmeafetd ouwe ger rem&@ndenmhme mod |bﬂdmeﬂ;dbhtﬂea,nze few pilot

duct. Th | d

eS¢ e ral R rantadt Pon et & B atizaion

oIp e t&néﬁlﬂbﬁrthé)fprafcﬁ@i of shis ugbntas. t he gSIib&ilelaﬁger scale batch-type
tron I.s

erati the t urea whi ch the rea
%@r%@n%ﬁwa@cb@éandeugﬁg SamgY %H‘?Ilio’ﬁf fepdang; tﬁﬁﬁlhf;?@é‘iaﬂ%@amon
@neY Bin Badetgivehliy thy argighed di phenyl et hane is being
fed into the reaction m xture, the concentration of

1008815 TheicRpivaues athe Araghgms hyoaehipmids. 1Hwpisallydelpasad in part in

L X5 65 a UijRramBMRbsdl of B&nBRY 1P %péIQtld‘mﬂt &hadshsbid l&féb&er the
phase of the reaction m xture is undergoing during t

¢apeiluctalipdragen dpmite gech 330gby passing the vapors into a scrubbing system in

which the hydrogen bromide is converted either to hydrobromic acid using water as the
scrubbing liquid, or into a hydrobromic acid salt using an aqueous solution of metal base

such as aqueous sodium hydroxide as the scrubbing liquid.
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uni versal set of feed rates and reaction tinmes exists
as the operating conditions can have a significant

wekdosaiszen t he vari abl es of feed rate and r eacP¢DES2007/076183

times. In any situation where a suitable or optinmm
feed rate and reaction tine have not been establi shed,
a few pilot experi ments at a suitable Iarger scal e of
@]Bﬁatlon Sh%h”d b flclent to enable realizati
1hd nearfompiegiop ot ¢ WP&WH"E deRGHoRHf & fesira ?ut%ﬁnac'ilYf‘te the

aeng 8l usd af ﬂﬁ‘ﬁqu%&ﬁ' Iﬁedaah Glicht %PGat@RE At dg0fws SO oL water-
conducted wth sonewhat | onger feed and total

W ersoely Pasaceshors tqdiss hygramide 106 Petagiivia ydrpxidsi sThe solid
ﬁ%fl@g (@b reORB frdh Qhecﬁ’cﬂﬁ@ﬁﬁ)a‘ée bl Rildhdi6n f @AGihdANen, decantation,
drogen bromde, is typically released in part in the
‘Pfcﬂﬂ?ﬁf @hysspawp@ﬂtlonamceﬂ@rasons of econony of operation

4 t icall h t 0 t; ous bases in
ob 6 RSk aﬁzg Bud ‘?sc %5 Jﬂ% EPRERINEL oPUMs QQQIE

es ypas ngt e vapors Into a scru

@ﬂ@tterwashn awwi mhn dhmidaid bogdnmpuriies ddhé proderiver thel be subjected
idgh om | t
t?cﬁrnllj % g; @M%%%h a(;s]rhceatn tg aéf‘ﬁd\)g %o?nﬁlgggnél] %l%dlnrg to convert the
pmduvgtmuml@uepamdeeizubé:fow p(atkangmgal base such as

@ﬂgﬁ IéFTJ %ﬁﬂme& d’feoéﬁlq%s ngo %’1116 grgpbl‘%teﬁla]ero%%t formed in a

proast | (ﬁfn ,th1$ tan@tldﬁ:S ar a3l ehfomatoga@hicV ptoeedulie i€ aisad.yStThe gas

bR UHC 6 on i eI ban S Sr-Ga e Blmcgropn o

EfivaRei) Lquibydr O 8 ek ifRiaass uaaat&yab@@qldﬂa:olumﬁteﬁ@éradre and
product is then recovered fromthe liquid phase

W?Stnfeaar%anmé@ﬁﬂlﬂ?tf a@a&em@aamae@aﬁaamﬂaﬁqcapd?ﬂlwt r%}e eotumn is a

PRy aats SeRBLAt EmPT PEafiEe.0. 150048 dRensePasahed diameter,
product is tﬁ pically washed with water or dilute

aau@:a@ §r05a§6 - d?a&evum'z?r Wase> Tankegndiéems ctig ndegegar yiemperature

?ﬁ)u Ita{u?<§70°6hﬁeam‘1§ QM‘% °Gfiih Jo@%ﬁ%bﬁlds H&hl‘ﬁg SP%OB@ until
nrs |ng erati ons such as heatl to renove

the end n”ethamh geliundi Calgelt 0s aolfﬁ/mt/tmrt heleppms’sumM ® psig (ca 1.29 x10°

Ha 1n8rrens]1 tEOIGQI?S rﬁer%luf Eoeggf s SI “t %Jéﬁﬁjos . %I{dolg%dl‘ ;Il %t;th as1g until

me eﬁw@ftthé QIh®@n itdinRr40iird 6e<sswmﬁ hdaffihg atl IPYEMiih.Q8 35@CPA8 holding

chr omat ogr aphi ¢ procedure is used. The gas
18 R0 BLIBIFG UGS Medsof FOp eRp-entiman. SAPRE SR RERYF b dtplving.

wih 'w%ﬁmh‘lr’ OR3 FHAORBAI0GAAPE diH6mERIbIhYR! A0 tidje@@H PP @dcroliters
with a flane ionization detector, a cool on-colum

elehis eplation eThenacpiaEan of e peasy scaRfriss| 't pipeet arged fdpromatography

NG %BH&/Qre pfr@rg fﬁ{fmpﬂg S??t@lﬂgn Ikt Y Howl@@er C th%nd %oﬁﬂmermally
12 HTS capillary coluim, 12 neter,

wiailen eaftyaro swahin for asreinainicgrting Mskijcaks éfoanﬂS@atogmh may be
hagt TH}&[‘[’%‘? %y%@ﬁsg%zc ils(;%ﬂgfld}} SRdd he dog% %{stems whose address

t enperature et tenperature eating
%2380 Majer BovB5DOC28h Orhotlaifig3 281 9. 3500Wdeass of S(ﬁhdn@mabrated 18

%07tﬁ}§me Lithﬁ’hﬁus lgqf%fsﬁer gas at 10 M/ mn.; inlet

pressure
[0042] Referring now to the drawings, Flgs 1 and 2 illustrate use of at least two separate

feeding devices 10,10 which feed DPE and/or partially brominated DPE having an average
bromine number less than about 2 within the confines of the reaction mixture 20. In Fig. 1

the flows 15,15 emanating from the respective orifices or nozzles of the feeding devices
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Pa), increasing at 0.25 psi/mn. to 9.0 psig (ca.
1.63xI G Pa) and holding at 9.0 psig until the end of

W@ b@siael oven tenperature 600C with heati ng aeCT/US2007/076183

12C/ mn. to 3500C and holding for 10 mn.; and
i njection node of cool on-colum. Sanples are prepared
by dissolving, with warmng, 0.003 grams in 10 grans

of di bronpnet hape and i njection of iter f .
S eb R oe Hre s GR B arats Asoyamor B atr ot Fie
DHe fbSIsNG, lfatfeQI%th @Jﬂé&am&to%mﬁirw 11A{§ﬁl1tYn§| the f0f thwah&flbwOran be
Thru-Put Systens, |ng. ot her and commercially

capi e ow BT DEiabled e gh & ket of thé feagfioR PGS 8 long

RadksdPiot &P BBERGHAR RMBYN Bt R eddlodrePULt will of course be
Systens, Inc. is currently owned by Therno Lab

w&c@msl thafibes Bovit d.b% 35 illystgrasodovgt defing) qfircusgeripe theghape or
Qié (ﬁrﬂﬁ@ﬁlovgshss%gé]fﬁnn hBeriAddLERS,,RE. SGE, Incorporated is
07 Kraner Lafe, Austin, TX 78758. [0042] Referring
W@G@]t diig. rfellhilstawsn@s useFD@s singleafieedlime ¢ viges3( equippgd evidf multiple
S f 0, f
Bl S85h1 10 PR PSSy oRhadhR, I et o
ozoles orefeerUpdyie prdcesksindhregtioabibat dozonptehliap eEtch@theo nfi nes

Baharf TEpb Rt HhFudri S it neu o oi Saek Py pacs

dsMrefemm Bgstdavhdasiang sepdige dndividdal aactich onth@ithin the body of

reaction mxture_in o si.te directio ch .
B REtoR gty o SPF G0 Pt Giee® B8 ivfiaqordben feeding
GEVWRVVAS,A5.Y The $ylsteait JcRéhatigallyhidluftdedd ih IFad. 4tdne ihd1ouws t@@ﬂertlcally
be caused to flow in any suitable directions W|t
ihﬂé’s%@f/m% FHRSS PRACE VBHCHicREte or wiFey “6‘??5 aistheif B?/tt%end and
RRAngl 348 b5 RS O iroRdBEWSRNTOEcel M sGABREY thMalBweRCNg. 4, the
other. It wll of course be appreciated that the flows
Hegs 5org $hej porty &F pegelse tavs! ibeutweEiapgnlyly disnossshitrians afgyad the
é%ﬁl@er@ﬁce%f%ﬁe &fndﬁllfbeoﬁc tluQé’éE' I'ns’tﬁéJ ?ﬂgcﬁﬁ%é hﬁst@eftécf incﬁg 4, five
or nozzles. [0043] rates the use of a
Howigtadiafle eaipiage dew |ee<é1 @@d@qwi tp‘pﬁe%ﬁ) thirtttheyndsl rat pitersect each other.
BARELERD PR aRO Lt Gured [n e 3, BORLTpAE ASRIALDS odelEecdine
porescapbecedw samedirrdeiterens rede vt sqjmamthb reppeqtivaflogacimanating
ﬁ&lﬂ%ﬁch (,Iogé)lh Te gl'tl%? ?t the s%li]n% e%ev tll(J)nu %t g@%fgrehlinel V%nggarélhtcf\ve to each
op View the use of one or nore b € plates or
sthereerrs Ftgo 5as]$restvent1nallyadnsp®ed1 |f¢feg1rge<pmrcat &0,5080 wucduat vertical
reaction e bod
ISl S PR Rt o Wl hotur PRl np i BB RR gt aognd heir
dtcﬁﬁﬁa&d:eb@d Weettatéd e Bhdhgofdtedecresdidd déhbces T ee@deGMm its two
illustr al so i ncludes. t
?CF’i‘tc‘Iﬁ?qc Vé%?éd‘ '?agfiedPlﬁﬁ ‘He“f}‘n%ﬁ%go a8 conieeted éﬂgether at

G0 GHel Snddl  TnUINESS,CthO Si@lle lrrolvd @infanBiet fadth @Ah @duit or tube 50
havi ng ports or nozzles around their circunference. As

W By iRl aainglslow smasadng Liom £468 spetoieding diticthe

00431S e RBFIESetahd¥R! ark NorOWhMardr JRPLAT by iflis8RRBE These
directions around the circunference of the conduits or

PRBRESs A npthiatended: fockimid rthe yentian| @sed g thedparticufr (ppergtions and

EdnMRions used therein. Examples 1 and 3 illustrate the benefits pursuant to this invention
of using feed rates that are slow enough to enable the preparation of high assay reaction-
derived decabromodiphenylethane product. Examples 2 and 4 are examples of preferred

embodiments of this invention in which two suitably spaced-apart dip tubes using the
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flows radially emanate from each conduit or tube so
that they do not intersect each other. In the system

w@ewene2scal |y depicted in Fig. 4, the five poP@BUS2007/076183

nozzl es on each feeding device can be at the sane or
different elevation so that the respective flows
emanati ng from each condui't are either at the sane

eIevalo a i fferent ons relative t.o eac
Stkeritivg poy Tesd i B et BTy ® drosh Bewu el S fd not
aeydecs nil tathdibrivd & coaplatE€bbmeatiogondui t s or tubes

cl osed at their bottomend and having ports or nozzles
around their circunference are illustrated. Each of

t hese feeding devices isEm@Eqd fromits two

adj acent feedi ng devi ces é a baffle plate or screen
w04@]h|z%r$0%rreL devireeledaronerg eettan flask tgicauippadeyite fogmechanical

4tﬁ1reF ' egthelL‘-hnontlJE% \§1|tl{]9| ﬁeﬁtﬁ%e td'l?ﬂS P 926 p lrymer dip
conduit or tube 50 | ustrate the use of a single ¥ ow
whanatfiluxgohdamredodh waschnfeeed inan ideveld eaus{iO@48berfind a heating
e B R T B i BERREE L9 ol P B8 aBni toride
tis2 ¢)nVERt doatrentsovaa kyrrddhandpi@ated aoll547C. 0 [AEsroﬂlttionnﬂ daphdnylethane
ditions therein anpl 1l a strate

RS DeemPleL TP Bae (151901 7 het BRE oPtUeT myrpedcparer
Wwad @sn Fdaab tay RaGbrnen@throimtheanadkhQlybh eutpsefay dkitgdip tube
of high assay reactionderived decabronodi phenyl et hane

RSt BEris ACARHBIR &1 908V 2akEiOR R E i RoUTSof ThiSrTgdedipR appiiure was

@eb Qﬁfeﬂaﬂﬁeﬂufé%st"b} ﬁ)r b YR dn@More MoWh i8R cb¥Bnt§ Wete@Bb¥d to room
spaced- apart éQ{)Pst ubes using thesane relatively slow

FEperafu: e Wikt Bd) wrnaoy| a9ded for Bentike e Baiigy ERPpWas installed
bdthes @k defr a-'n@ttﬁé S8k Qhddfse ARAIBE BELo B 'nff{tufeowas heated to
conpl ete brom nation. EXAMPLE 1 [0046] A 500
feg\gre ﬂ@@k%hromwmdks@tvmnwhﬂesqxntma@mbfq@wﬁieﬁ ttw wéergback to the
&G r’![*h%%!(ce%t ﬂ)lﬁﬁlﬁ{g/’dﬂﬂoﬁ a%rreﬁ%\teﬁ vih s'ie%ﬁpcﬁgtﬂ H&funtil the
regul at or, inch I'D Teflon polynmer dip tube, a
yappbt Lmnpemndem@ehedm iterhpewrigre b NIPB YT e I'he preduct spamtds a solid
éﬁ%ﬁ% ncwﬁr%{ “‘?@? rslu%g a(as‘ fggl%é {%gﬁ%ggm }%E%df t'gﬁi cﬁ%u\r’%\@cﬁ]solution
@b%oa’quel@ls (s@diBd Iq)iroxfﬂhﬁQIg)ﬂtuBfﬁdﬂedNeTlE Surry wedfilgemetl and the filter
ated to 55C. . A henyl et hane (18. 2. q,
GRS et meBRriad RARE T4E AR 58 PRGotga Gisk and was
swat ito @}y mr:ﬁpavmiglear”mle gavewas)litlf'@mdfeﬁd’eﬁgMng he2.1 g. A small
reator c in m.ne,_a cat st subs rf
VRS HE ‘B“{eﬂg%f (gg ihYYE B@Fﬁg'foé‘fefl ResItgR © 9e5 area %
@¢aroMofifhdn9@thahe Gnd WUhLea Fhef LEAEAIRE dBMPobes Wch were
then stirred at reflux (65 0C) for an additional one
Hotred tplhe BEgdedvti¥ewer e cool ed to room t enperat ure.
Water (250 nL) was now added to the m x. A Barret trap
was installed between the reactor and the refl ux
condenser and the reacti BXAMBEKRe was heated to
(OB e B R T Had HebeS 4 18RI A R CRRL AvBURY Rl were

recycling the water back t
employed to feed the DPE solution and the feed rate was the same through each dip tube.

The feed was over in 3.08 hours. The product was worked up as above. A small sample
was analyzed by GC as usual which showed this sample had an assay of 99.88 GC area %,

which is very close to the above run in which only one dip tube had been employed. This
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reactor. The excess brom ne/ di br onomet hane was renoved
via steamdistillation until the vapor tenperature

WO e@sheten t enperature of 1000C. The product SPEHDS208T076183

as a solid powder in water. This slurry was cooled to
roomtenperature and then caustic solution (50%
aqueous sodi um hydroxi de, 22 g) was added. The slurry

vvasflltere and the filter cake was shed t

E 9o BBl e EbRE R B PR dodk GH ot tme
agdinyedy tvﬂttﬁwaffeemag pro@i¢edsidydhty midh. s gave a solid

powder weighing 102.1 g. A small sanple was submtted

for GC anal ysis which showed the conposition to be

99. 95 area % decabr onodi pkanypetBane and 0. 05 area %

of unidentified c onents which were assunmed to be

948 dAeﬂilvwnd/EOttGE;%WL‘EaSZQPmMﬁan a5 ip ghgcabiovn Exarplesn The

BXRGHas cﬁﬁg@& gﬁfl b H(p kl@ StmERE el@br 5 @544 X\%de I1EO %Jggtghlometnc

were e t he DPE sol utd on an
exaLss) marﬂlhérossaﬂemtmﬂo@gw%e(d;ﬁ gdlpwt. b daseTiva the edownyof DPE

g \égﬁi’/ e"f:‘ﬂg &ﬁg&ﬁvye{g%{’iﬁgd Jﬂ%at@ﬁ %jyf)t;z 2@&6%%%4%% DPE solution

sanpl e was ana as ‘usua
Wi pthnghblm distdivisg @é’nﬁpd% lhad.Samoks @ayiboﬁncg&tlﬁiae GO ailea This

sé)lutloa was tno% é/cﬁ éh Teac oer ctor?tlaltnpng&%bove rci’l cat st MSGG a lé &Xl via a

een e PSP UR dendnSt ¥ &
t/h]&ﬁncmqbat oploendi[D.tTekles dfpaﬁbeb gulisiethct @ muiidehet IBPE  The feed

GES8st bRy ach Bt by PR Rl R0 o

dd aﬁlklowsmaﬁmuuep etheepéatioh YniaGrel Wastldoe @bRY €0 fovan@h@srature and

el s 5o B SR EROT 6 TekGe fRagon of bromine and
@N&)ﬂ%}oﬁh&aﬁh%l AIPAHE €dpl athi d@iclidifmBturd 5nd/\$/ate19/§hlﬂ'?55®'§is R heated

the anpunt of DPE used). The slurry was stirred and
Heldreyinegolger cvas peeyed p@erp‘f,ﬁdswhﬂg cpptimpoysly sgeppime the water back

S QG Wartr RERP & £H1LRY ibsiRhy/kd18:nPREs fehbved, 9n aditRonal 200
nol e) in di brononet hane Thi s sol uti on was now

megoft watethway added gp félﬁﬁﬂeaqsiﬁ|Vﬁ]glﬂk§3.ern‘?fﬁ@lf@ﬁ@IlVé@tfﬁm9¥ﬁd @yerhead.
%@ 15t HstUﬂi of ‘2’5175'i Jaf ;(?Vér{t] Cdlﬂd (bqg}nlng hhd b%m rén%ved ﬂﬁe vapor

| on di p tube, sur ace brom ne, at 550C.
fopcawes hal evachad @"ﬁ?omdstheTMeduce atrtedHoamiirg urBneaterowasn’t

%ﬁ)ﬁ%}fgoo q tﬁérhera&ggt qianﬁl%ftﬂl tﬁ%ﬁstﬂﬁhoﬂ QUas %%ﬁ%ggét %ﬂg?ﬂcﬁht and

e reaction mxXx ufe was now Cco
the ekl enqﬂect atduaestiamchs wédedr (50 308y NaPHVES g}idﬂed)rodﬁhta)vas filtered
u ea i stillat.ion
%ngl dwe{sjsgecp \gltl% wke)lter ﬁ]g%% {nl ﬁ]ancmll refl é d]iyrln air Ofﬁrmfﬁilp {n C%We 458.7 g.
ofl antdusre aoieh. WaGET analysik s pﬂﬁormG&th&atg&@b @nddsay for this product of

oni.ne/ sol vent wa ved ov whi | .
BT Aa 281 S ey e with TR Eeri2d 0 35 2 M " i g gegponstrates
Aht BEre@d0Udvel 66 carhlydfalsohmpliventheelss@l sfaRtabi@sodigh¥ayle@ane to

an addi ti onal 200
some degree.

EXAMPLE 4
[0049] This run was an exact repeat of Example 3 except that two dip tubes were
employed to feed the solution. The feed time was, therefore, reduced to 4 hours. The
work-up was as usual. The air-dried product weighed 472.64 g. A sample analyzed by

GC showed the assay to be 99.74 GC area % of decabromodiphenylethane. After heating
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nm. of water was added to replace the vol une of
brom ne/ sol vent renpbved overhead. After about a total

w@Ro08/i261. of sol vent and brom ne had been renPUBUS2001&76183

vapor tenperature had reached 700C and the product
started foam ng. Since there wasn't enough roomin the
reactor to handle the froth, distillation was stopped

at ' int and the slurry cool ed ustic was .
Soabd B Bfo0s 48 iyt i <SRt BU1SCHRL L KSR gy rom
amcbnv@ghradat\WrddacvetsBiilal assiy RBtalilel b3 dingd hlvdgddip@bel 3 in the
in air overnight to give 458.7 g. .of an orange sol.id.
%SfG@f aCﬁgFiP@P%m%\églg}ﬁe iP oMhe BRRTSe F‘F”@a% aélﬁalé%%aﬁ pgjpe able to
liBiificnpsiste @E DPRQedGnr ea_% (as conpared with the
exg(c}act ed 99.95 GC area %9 . This run denonstrates that
[088}]e e dmpentaare of aveighing gyetlapgrdaefspgiion wé sva prengis dley's of DPE
r j t ~
PECTS RO RIS S el 6 3 U A3ebSfnals WMlfein 2 manncr
axdepe thhptocedness digntinBesibrer exagipbisoyedne expeaedntt pee dip tube
ﬁ% 15&331 %I;l ree-lgnﬁ a{}&ﬁg, tt\xJorH‘f Waae wé G fb%[ fe (Vgl%l{gc? glogeot %etl%er for
ours. "The wor -up’ was Bs usual . The ait-dried progl C
thei fgb datd ded4sqq thal tharfpdde evedhppee deably oBer stedave deontpéetion of
ssay..to 99,74 ar ea. % .0of .
SR oA o T Q0 TRV wattod: s RPE e ot s 3 ¢/min
Wheres,in Roe Bsanpilich te/h dyedbdshe thassayppig feals 3@re/ dse@ChaDER feed

% Agaj this run denopstrates tha oduct of
et Rk oty T PR B RO BT C dFip Biskan assay
BB GCIof o 20 ces eefrbntC e @sqbciongedsSin IRHNEB Hidoart 468 by GC of only
rocess, with the advantage of being able to

1P RSS9y reduce the DPE feed time. [0050] The

iwpﬂft@sﬂﬁ)%‘edoafbo@evﬁidqb G@d%&[ﬂ ifdu@hg ih_@kﬁ[rﬁ@ﬁi on of two
or nore flows of DPE into the reaction m xture was

bhownlhsyeran aiciionfleriede piepsriha theorppesitien pPhihg PragHsids reaction

il 4@ 1dRehPLQERIHNRS F WRAstkddnt PEifFRGYE (RARAGRSCSuch as
In one experinment, one dip tube was used whereas in

maostAkizationyer dirpmptgpeBhynedt eliligs prpcesiyrest thaty cage piéeat e chemical
- t 1. .
(fcdé‘(g[%gltlgﬁ) g?{hgg%oed & Acﬁﬁrxé{ \ﬁ%?r (%2&#12&9&'(%%9 basg %uél'pﬁ so#htlﬁl hydroxide

S over eac e conpletion o
for therirgratioromixtim tRumcAvatn thehdactyso ed digshinglbwayna$ nas-elkmically

r at 0, 10 Where Ln.Run B in
it T BP0 Rt TR S o e ses are
1hexORed Be tertane “mwagiod-dérig/diti An olfee words, the products are directly

decabr onpdi nyl et hane. product. forned in Run A had an
B B P R g B i by PR P B P fve o
fhat Bubvds nbadbranodagsay ebyind o idecbloynddiphOiB1 athexg.
1%ercizigih. [00511: Asﬁcgoliled,ab ve angd .as used herﬁ{ n .
el ddi'i THESBI SRS Ohe)visn e e higlharsty gt i g reaction-
#BRBS dédaBionfolphE&SMARSE prdddctodoniphiesit QABCIboLSIT. BAGTI Déh % of
decabromodiphenylethane with the balance consisting essentially of
nonabromodiphenylethane.
[0052] Typically, the nonabromodiphenylethane is in the form of at least one isomer of
nonabromodiphenylethane and preferably is in the form of at least two isomers of
nonabromodiphenylethane in an amount not exceeding about 0.50 GC area percent,
preferably not exceeding about 0.30 GC area percent, and still more preferably, not

exceeding about 0.10 GC area percent. Especially preferred high assay reaction-derived
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determ ned and not the result of use of downstream
purification techniques, such as recrystallization or

W@ bsire2ogr aphy, or |ike procedures that can aPE¢BUS20011€76183

chem cal conposition of the product. Adding water or
an aqueous base such as sodi um hydroxi de to the
reaction mxture to inactivate the catalyst, and

shi ng .away. of non-chenj cal.ly bound i ur|t|
R e BN B P T Bretich St Pegti e og By e
bagescedird on&dtatefiddistedybihatd @ dhgoifer pRAGbOdpIaY led@E having
In other words, the products are directly produced in

lepighan hbmpineatapspesaQlegilehout use of any subsequent
ROSLCHH i 10 s ETRUE QL 9d ) IEGBRYRRIRONAREAIRFAR ke in

et hane from decabr onodi phenyl ethane. 2) Unl ess
prRpAses sefythist @W@tﬂloét%@l’mlt@@f tlightly @ffmyvhifs ghceleis gyWhite color is
RechBhs G IRRC LBRIGLEN SRR RTRIRARGRY | PLBRAG e
product conprises at |east about 99.50°GC area” ¢
@Edawm@ﬁmﬁﬂgh%mvmhﬂWaWéudmmhmmhe bal ance conS|st|ng
nt.al | ne L .
O e Rl AR B B B M pral e of i nyertion
mhy a¢ ube&lafstﬂanweretas@nerm dbrnnﬂumabsr mtbdn'upiaﬁylyhysﬂhmnmblanniatenal
efee ﬁdﬁ ﬁ n the f m_of at ast .two is g [ 1
8 e eﬁ%ffroﬂ%ﬁ% P hfor Ty uﬁtceH%]P“%%&a ad rgal bolymer
Hlnsmatnve @lyidrs aife aolpied @elyimers) rcﬁéﬁmabécy amd)totlex\elee dion gexample

bout . 0. 30 rea ercent stil refer
ﬁ OPQQ%éSa?f%’Y BEuk B‘/l‘iltﬁ’ e '&‘Fggnep é?%o@ﬂ?ers E@W@c?fmfﬁ of such
kel ansthe §d @psBihers of one or more of such alkene monomers and other
reacti on- derlveddecabronndlphenylethane products of

tWPY MEHEDIR MERPReEhtel framtplc sthlcpepioay sprotre! YBY e R&Ylege/ethyl
?5@ dp 61y RiErs Ofildah RERAIrpk e | @F&?ﬁh@rso bth@RYe/ANE% copolymers

br onodi henylethane havi n ess than 9 brom ne
tﬁ]gylg@{w%pé@@pp é:opcrlmgt’g] po]lymerpl |o§ Wleé@g:al},y unsaturated monomers,

R@a&&m@E q&ﬂﬁMﬁdeQ%?bﬁgHD%hﬁae%xy%&ﬂﬁ@eaﬂIQQH&kScomﬂwnas
fornmed in processes of this invention are white or
plyugerhangs; ofpplyxmmeé ipalydaidesy; . pelpgartwnates; o polysthers; acrylic  resins;

?cﬂyécsl{&sag% §1alﬁit é)glgfséﬂg?éﬂefek gﬁthLIQQ qud U?Sférfo 5)@ér{éte?efphthalate)

Suring cons rn he ar at are
pdlzawlr@tlmd@edlevmowtss ueth expangdes cepoxy [rO04 |elaftpaers, for example,

gu%gc?gl [T?f%l pp%%ﬁxlm%}sh ang bB{aggﬁqgg %6101‘1)1[1*{.{? d og&y%lf':]rghéerpolymers of

rocess S Of I nventi on e use
aicejzlamdﬂdfltlmtaldmné axmdmyrane mamral\nrmﬂ’mem ibatyll aibbglr adypolysiloxanes. The
amrabl e mat

al
%Q&%IP%rn%f‘ye%l ‘?3]?“6 FI%RI"P& %nﬁfoés 1%ﬂ“?Sletfyl é]eg‘é‘fa% MEaRS By irgtiation.
Thepddcytreimodiphenyiethagd pmalqmﬂoyfﬁe&rﬁ afrecesObfethis ﬁn\&ﬁhgﬂ’mﬂh&lso be
cross-1inked. and ot for exanpl.e honopol yners
B e e S s h By rUFenERiggsn0l it o of
[0085]0 ' THI O R uli ofSeUElEh abds @ RRACHBNQIRES dABroGRRPhTRIITNO broduct
one or nore of such al kene nononers and ot her

@gﬁ%q )PH’@P‘FHZ 4Bl @isngwgﬁ@ps(helfe&aft@rx gﬁa&p@ of the invention) used in a
BN GREL PIrRRY § R EPRAHAITE bBtainGhMARORLLIAAYY sought. In general,

the formulation and resultant product may contain from about 1 to about 30 wt%,
preferably from about 5 to about 25 wt% of Product of the invention. Master batches of
polymer containing decabromodiphenylethane, which are blended with additional amounts
of substrate polymer, typically contain even higher concentrations of

decabromodiphenylethane, e.g., up to 50 wt% or more.
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acryl ate copol yners and et hyl ene/ propyl ene copol yners,
et hyl ene/ acryl ate copol yners and et hyl ene/ vi nyl

wae@sateecopol yners; polyners of ol efinically PCT/US2007/076183

unsat urated nononers, for exanple, polystyrene, e.g.
hi gh i npact pol ystyrene, and styrene copol yners,
pol yur et hanes; pol yam des; polyinides pol ycar bonat es;

@g%%//](eté? ﬁs{,fsl%\ﬁgi%rg l Iﬁﬁ? {.}Jgg Ié{l]eejl’r(glﬁ yefS Eh%rl?lven%%g ell’(1: | c%lmlb%/nation with
arinchbwhibenatersephtd "ﬂb%ge) ;SubR | ¥ 1 1§ Yon htiexaligl epractlced 1n all

t hernosets, for exanp epoxy resins; elastoner

f0
%@é%m@dlplgﬁgylggqa% épp\%lf%t]ﬂ@ﬁe C@Bgélﬂ)yﬁléq. grogﬁca of the 1nvent10n w111 be

el %ﬂhecﬂéeélﬁﬁﬁdﬁly%ﬁbéiirs&hﬁgl%Wb%h@ ratlb(:%ﬁr%@dg)’ﬂ@rﬁ%b&ft 1:1 to 7:1,
acrylonitrile, butadi ené and styrene; natural rubber;

ydtoy¢feraplyioé frommgoyat Visiabentdiles. The pol ymer may be,
tg{ﬁgﬂe f%@\l;ekﬂtcg vefifidi cidﬁtméggse Yn 51]'8 ?a@ iC f&ﬂgﬁu&{s may be
y |rr iation. The éeca ronodi phenyl et hane products
lﬁsedn@dthen Espreoee senvehtianhl smpm@nwlmi’r@bmt af s beeused e.g.,
[ 0 | at ex- based back
ﬂéﬂst E’%énﬁf’%ﬁ@tﬁ ‘ﬁ?@% ﬂggmerﬁ ‘fﬁv é’%ﬁn %%{;Shg’assay
F0058]t | mﬂntmiasue chrtthds aturioed drqnh é@l’}’ﬂLﬂHtlbﬂm eommndngci thermoplastlc

e i RHET 5 52 bt N T et Tl ARG 67 i iecton

ﬁwﬁlfﬂgl Extrusies deddihg colpaidion Meldfngaimel thetiky. dBlosymslOing Mitay also
arpgener al., the formulation and resultant product may
PR ILFREHSAIES. to about 30 wt% preferably from

@bs»]t &ﬁp@némp %fe?r@d %%pfché’mdu Glam@f o FErnkdly &RALWASe in the
Mast er bat ches of %gﬁr contalnln

WeEEHpORI Fbﬂ%ﬁq@ﬂf‘@}f hulfgher w#fpregd Qrin tk53| seylag oppluppl, are identified

Addly £00 %o@Mﬁg 2o &HbRt itk %ncﬁﬁ’ér%ﬂﬁs&ancé YadtdifeRl th Yy chemical
cont’ai n even her concentrations of

@Pé@a@r@ﬁ@tj:ﬁbhéﬁ -t Hathsr cppnenty fy selyem,Qon @) okt matters not what
fn?ca QR glis t;an§f§rnﬁqgﬁ§qam%§ctﬁjﬁ Ypg (?ln); ngke glg&uglt tthresulting

e I nvention 1 n conbination wt ant I nony-base
@ym@p @ir spRitior ag su@b@@ngessu@mfmtw@ eudiererenétonalatey the natural

%elﬁ%f %ﬁgg{h? R E,?e‘igcuﬁbé E% r!h%t nane Niss Qb%cﬁt?&n' o%ﬁed for

ner al ct o ent| on
purlsdantt h:etmmsdowye bﬁsleul tlsa/cmn@nsltts atenidantvmdgetst inggtlients to be

I‘B S%'JI[t P(%etfhir 1P COl’l ect1 n \Xl peﬁioga@%a%ggeﬁ OPCI‘atIOI’l OI' ]il POITIlll’lg argesued

mnipoelnbn.onallsoacbdert ith@ghusiedclhimst haeinnfpdrasiby crefer to substances,

fornul ati ons .may.be used, in theiy, res ec, .V

IO B BT TGS b A BFORES, WY s tp reference
® t@the sphsastd, compdent dtidre@nérdantt sxisted hd (B Gme PisgPEOk St was first
UV stabilizers, etc. [0058] Thernoplastic articles
$99faisd: Pleadrdr o mitedt Vg Ong &ﬁtfg‘?rﬁl%léeragu?ﬁ@}cﬁ%pﬂog?f’?e@ts and/or

POIMIIBE  ANakcBrastuc tletHf tht Nfede RV @REIbQMRe. C AMhdd acPtRA UL &dbstance,
conventional ly, e. by injection noldi n& extrusi on

FRERRINERY OT é@?ﬁ&tﬂ@é@%hﬁ%@% ithgrisiaHddanly thyokeh a gegrical reaction or
TR FHrR Sk TR Y urdil oS Bhed @o@RP 1P PEIndk €ngd, Nb1&RIidALR 1HRJBS operations, if

conducted in accordance with this disclosure and with ordinary skill of a chemist, is thus

of no practical concern.

[0060] Except as may be expressly otherwise indicated, the article "a" or "an" if and as

used herein is not intended to limit, and should not be construed as limiting, a claim to a

single element to which the article refers. Rather, the article "a" or "an" if and as used
19



[ 0059] Conponents referred to by chem cal nane or
formul a anywhere in the specification or clains
woersoiszevhet her referred to in the singul ar oPCPUSRAT/)76183
are identified as they exist prior to comng into
contact with another substance referred to by chem ca
name or chem cal type {e.g., another conponent, a
ol .vent r etc.). It matters not mha @Qﬁl ca
TR gge@feng‘?dat%% P8t PoWE el %‘Fm?‘é%té‘t“ CENEC 1§ xfpigpsly indicates
btak@igel ace in the resulting mxture or solution as
such changes, transformations, and/or reactions are
108611 diagh ZAndy esriy tPagspt 1o | PRpYIARSIOR hsTegtsd o foF ire@ny portion of  this
SREBeNRALS 1&9%@1%9:@"111 Whel o thie acapgid bPﬂa?er&%el £t kQly set forth
gursuant to this disclosure. Thus the conponents are
@entified as ingredients to be brought together in
I:h@&i%e thﬂlso{ﬁvéfﬂtﬁal? 1d°§1rs£ %‘pﬂi‘e NG cShslieS) fee\%&?o%rlﬂ%gﬁ ﬁEe | Pherefore
ng a desired osi tion. so even
bk dorpgoitgedesénmaion eernqtmyendetﬂ b lithio, and ishauddheade comﬁlp@rh@‘mrsltlng,
n . [ S npri ses”
g L L g e Y
component or ingredlent as it existed at the tine just
before it was first contacted, blended or m xed wth
one or nore other substances, conponents and/ or
ingredients in accordance with the present disclosure.
The fact that a substance, component or ingredient may
have lost its original identity through a chem ca
reaction or transformation during the course of
contacting, blending or m xing operations, if
conducted in accordance with this disclosure and with
ordinary skill of a chemist, is thus of no practica
concern. [0060] Except as may be expressly otherw se
i ndicated, the article "a" or "an" if and as used
herein is not intended to limt, and should not be
construed as limting, a claimto a single elenent to
which the article refers. Rather, the article "a" or
"an" if and as usedherein is intended to cover one or
nore such el enments, unless the text expressly
i ndi cates otherw se. [0061] Each and every patent or
publication referred to in any portion of this
specification is incorporated in toto into this
di scl osure by reference, as if fully set forth herein.
[0062] This invention is susceptible to considerable
variation in its practice. Therefore the foregoing
description is not intended to Iimt, and should not
be construed as limting, the invention to the
particul ar exenplifications presented
her ei nabove. CLAIMS: 1. A process for producing high
assay reaction-derived decabronodi phenyl et hane
product, which process conprises feeding (i)
di phenyl et hane or
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(ii) partially brom nated di phenyl et hane having an
average brom ne nunber |ess than about two, or (iii)

whoiok/1ef26(i) and (ii), into the liquid confineBCHUSA07/076183

reaction m xture, which reaction mxture is: a) forned
from conponents conprised of excess liquid brom ne and
al um num based Lewis acid brom nation catal yst, and
ﬁﬂr\wmh at least (i), (ii), or (iii) is fed, and b)
Fned at one, or at nore than one, elevated
reaction tenperature in the range of about 45C up to

about 900C, and at least when el evated pressure is
needed i nZor d@FOCES kelh a ArPHGing sthigh i mshe rEatiopdatived
H@c%ﬁrHﬁﬁd@ﬁen&Eﬁlaﬁ@ﬁ%@lfcﬁtv&}ﬁ&{&bcegss&ﬁin risEEre BRLH) (ﬁﬁhenylethane or
mxture Is at el evated pressure suffl ci ent to keep a
(i) partep!ly thagrainptgd tdﬁélemd%rg@qeobﬁvrﬁgx% peerage hrpgine number less than
51%(1%035%19(%% ('st(gdand g@ fnﬂfitthe ‘ﬁﬁul@ chﬁﬁrﬁ?Bf Qﬁa&%%ﬁture which
the feedi ng being con ucted at a rate sl ow enough
femtwnhmlgthreaSsay reacti on-derived

eca
% %%q%er ) Ilsog%ngé a[ﬂ‘[ Q%EF%’X“D(;(S% lljlﬂl’lb‘d?fo%ﬁesﬁldaﬁuﬂnﬂum -based
c onprhﬁs&essacat bibmagtioneralysnend inve ghich et lsok Gk i), or(iii) is fed, and
661): le\l}lgrﬂglatalﬁlee% 'gftcp Ohgrteaz%oger %1' N or(1%:I % e\r/rzllté'd %It\ahﬁc 10 teméearlatyre 11[1J the range
55C t@ a&@ﬁlsm?(ﬁ ﬁﬁltﬁhboabgﬂlﬁj aﬁdmsai‘gewma @é@%m‘r@sm’é is vﬁeeded in
pr oces roduci. n h assay reaction-deriv
decatﬂr %Iﬁ?e%&’fl”écﬂ étﬁé BredaRfEpn mpHpe Rt W&E@B%ramre(s) used, the
CONMPIik&fSn fnﬁ@ﬂteng dti deviephBOYhBtOfRRNOk0 kédp) 2 Madhitiis@did Yn the
brom nat ed di phenyl et hane havi ng an average brom ne
nunbdfAcigs BIXHE At B ERPerajite( S)d'fse(?l ii) both of (i) and
{d thie aribRrRndddB debdtylichl fé@&lﬁg B@lﬁ @(gndﬁcté@ﬁ'tcat RIS 16W XhdH ﬁ’to form
which reaction m xture is: %orme f rom conponent's

@éhrﬁ)‘i’sﬁ}sl@@lﬁ@fl dé&teélégcqbifﬁmdépmﬁﬂﬁﬁlﬁ@ paetictal uni num based
Lew s, aci %?&9&){% E'sa1tn' | it (Vﬁl:r)éj?tsgldqg% Cib(g& tl\Mg fﬁlﬂleﬁt%mpnses at

| east (i) mai nt al ne
leare ongimerh prepwic eolt/fh?anr @hlent el evat ed reaction

tenpeyat urg Ijopasg !.{E er&? 9%8 8 d RadiBn ?El?l‘g)lé%l ure s | is in the

900C,” and ot ast en e eva pressure i1s

Ahgest dbbutkss D tPabbltsPd abiRbrtinBsphfi& prédeki on m xture
at the tenperature(s) used, the reaction mxture is at

el evat ed py espurcesssuf bf ci @mdutlog kedpgha | iagpayd steadtionidarived
%eﬁ:gl%romo 1tBt|1e%%e[ﬂail(é ugg%cgg\xahrlcgl procea g%n?[;\ﬂ%gse ec?lngt (ﬁ)ecg?%glﬁlftr%ne or
(is paandydiredinatkd ahp‘nanﬂethdtrrevmsmgu:gh atedage dsrom e glundes &8¢s than
gbeo%tc ttwo or (d e)rblo\t/he l?r)o{rrltt)odtlhg lillqul lcgrtl n%g gf g gegc(:jtyo% mlxtu?ed which
reaction mixture is:
a) formed from components comprised of excess liquid bromine and aluminum-based
Lewis acid bromination catalyst, and into which at least (i), (ii), or (iii) is fed, and
b) maintained at one, or at more than one, elevated reaction temperature in the range
of about 45°C up to about 90°C, and at least when elevated pressure is needed in
order to keep a liquid state in the reaction mixture at the temperature(s) used, the
reaction mixture is at elevated pressure sufficient to keep a liquid state in the

reaction mixture at the temperature(s) used,
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d) wherein the feeding is in the formof two or nore

i ndi vi dual spaced-apart feeds into the confines of the
WO g@stiiam m xture fromjets or orifices di sposkdI/Us200TI€76183

or nore feeding devices or dip tubes such that each of

the resulting two or nore individual flows of (i)

di phenyl ethane or (ii) partially brom nated

di phenyl et hane havi ng, an average brom ne nunber | ess

i%ﬁ?—f ] %S’Eﬂmﬁtt\%f’c%?s’(‘ig‘i i) both of (i) and (ii)

&manajlieign ke if&aitgng doh@tddN@Se rhet Sowrendiidhf icC &Fmi RilgR assay

the reaction m xture conmes into contact with excess

br oniRrstigirderiyed deqrbranodbenydethane prdustnand portion of

fHhe omekah khel RaKhd RNinMhe tdthCof Wb thote Sl §pcbdapart feeds

separate or isolated fromthe other individual flow or

f | owdn@fthyiPyHiBAY Plethp dppstiemadrre Jeam jesd prordicentliseasedin one or

di phepyt %Eéaﬁ&edé%?c\éb 3¢ afBYLHRE Shd QM 8@&1@%&%@' %®Sor more

than about two fromthe one or nore other jets or

ori f iiadizidgd fiowatof tlsliphenylerhenei aidiiy pattidly ypaewd shiphenylethane
| ocalyj ' reat i.ntai . ..
w t it T 2b S0 MR AR B BERe S LR REANS, SO LBIRS and i)
pr ocessnasmg or iSuaigntiren wheee gitn osaliifitef eeditiwgrepgion roiruge comes
p! ur ﬂl tlotc\én&c:t Wi agx%gsas\?a%orr}:ling %ch Ml inql?n\{f) &&P cellteﬂt Qi §! ?rtion of the
l'i qui d°contines an erern each sai o space&s- apa|p

f eediavgrati@vwictien insxtefeaeltich &t sulffedstly fsaparae ot dpblated dinore @lehother
ot her. f.eedi.ng, devi ce such.th no.flow fromany said .
e BIGRICTEY G g s St O Rhea Bra0r T 1 ahg T ominated
sai d dighéhglethbef I8 hgcanptage blneie Mahbed Nesh @BintaBK@Ntwo from the
pl ace. 6. A process as i.? Claim4 wherein said f edigc?

is frdmy BYRQIET fes @ RFTERVIoC Bt PEhPIICEh Nehirat Ricet-apart
mor e 1baliked fd@lonsRaseteapaiidd hiRefSintaited widifl thd 3HfGes of the
confines are discharged, and wherein each said
spacdBicHparixfiged is at | east far enough from each

ot hers f eed\ sEds hhatcifm HWEHeihl W tfdatD it AEmf 96 RG of spaced-
device directly inpinges upon another flow fromsaid

tragdradipedisviceseinioeh sy s idsippliaesant mheicHeRar b it gpscedadpers feeding

(_ﬁ)év?c%qs_ ngwed’%t RO{Faenodeh A3 ee&il ogef‘%ég&ng- H@i%ﬂﬂh@t no flow from
I medi ately prior to comng Iinto contact with brom ne,

i sdidglevin® dueetlly anpidedsapps a dlowdrdnt i etbarisad dedcabgfere complete
?I‘gﬂ;ﬂ‘[?itiﬁl?ﬁaSQJi.léé ' fum metal or al um num hali de wherein
he ha :

ogen atons are chlorine atons, brom ne atons,
or a onbisnatocen wfindlhior # vehearia sid deedie &t foers .2 Bnglé feeding
BLBREAD EBRAIF Ot TPl B4 o Uy i conmes
dt pivelny et hahehdreiviench anl spaerdagert eedns nelemt fdyenowgh from each

| ess eté}wa bout two, o%éiii bot h of E{i and. ii%{p
o7pa FeuTin web Tt te ey Ge chiy Rt syliop another
86k Yiontsaidd}edangf devioa béforer®npletetirofihtich 1k ke prack.
mxture with [iquid bro&n',ne, ich,p,reform?d , L
7. process as any of Claims 1-6 wherein immediately prior to coming into
contact with bromine, said aluminum-based Lewis acid bromination catalyst comprises
aluminum metal or aluminum halide wherein the halogen atoms are chlorine atoms,
bromine atoms, or a combination of chlorine and bromine atoms.
8. A process as in any of Claims 1-6 wherein (i) the diphenylethane or (ii) the
partially brominated diphenylethane having an average bromine number of less than about

two, or (iii) both of (i) and (ii), is/are fed in the form of (1) a solution in an inert solvent,
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m xture is maintained in the absence of light. 9. A
reacti on-derived decabronodi phenyl et hane product

w@eowpniesng (i) at | east about 99.50 GC area 9PQOF/US2007/076183

decabr onodi phenyl et hane and (ii) nonabronodi phenyl
et hane in an anount not exceedi ng about 0.50 GC area
% 10. A reaction-derived decabronodi phenyl et hane
S|nCI m9co risin )., at. | east abo
S heSneh Gt N aB O Bt eE M ER R S ypreformed
mg@@b[sqaaﬁthmb@wheﬁis&%@fhghtan anount not exceedl ng
about 0.30 GC area % A reactiagn-deriv

decalt omodh BHERSA-darhysh é‘eﬁb&mphﬁgyl?thanei ar.oﬂalog comprising (i) at

EAMRbOR I NG0(GE Ada %eﬁsaecﬁﬂ&ﬁédlﬁgnﬁl@th% &de@) Yordbromodiphenyl
decabr onodi phenyl et hane and nonabronndlphenyl

dhHgiean FnRt Beksreding by B8R §iChEeabout 0. 10 GC area

% 12 A rRachifn: c@ﬁ&édVﬁgcaQﬁ%ﬁ‘)prﬂé‘iB@étlﬁ’iﬁgn Ilo&!ic@aa@em Claim 9
product as in Cdaim9 conprising (1) at Ieast about

%nmﬁlnml)aate]@a% abputd@s b A margh (fa erdydegathieiediphedylgthpde and (i)
A IR 5 Ry coeier

decablrlom)@h ph@tlylh étrhad edgpioduedipbenyletha@ girodu@t as in Claim 9
%)gn:;g%%l % gat(k, st 5’9%0 %)le{l%??? o% de%rgmgé‘ Phe?;]lglfﬁt)tlllane and (ii)

eny 'hane and nonabr ono
sdnabaodiphanyl almmrnm ammho@xn@&dédegmgblmm 000 OT 462 @r ea

nas. bBen 1) GRBGE™OF EHcH AR 4 PTG Pt dPRRt SnBLigem o

ﬁfmpﬁlsfnga(@)t htORadd aibbwea) . gte Gab aerd | Pheurehbdape npledai tnd (ii)
% of

ISI n | east about 99.50 GC
g‘?"&héﬁ%ﬂeé‘? Ay HBOuH EiOt(eF‘?efd% ARy @ﬁﬁﬁ%‘éﬁ{fﬂ
et han@ | N AANeRNBAAEr VRO d@él@l@ﬁlﬁd@ﬂe@téﬂidhe Gor&dhicBasame Tlaim 9
% 15. The nmterial of aim 14 wherein the

PRITISIPS| @c il st mRPWr ?9a?0 ﬁéj aref Harqfofseapseipediphenylethane and (if)
ﬁ(fh%ﬁl@ﬁ}%@ltphe@[ etRare 3} §XaiPéine fotRaCddiaQabduRg.10 & ardd .

mat eri al Claim 14 wherein the nmacronol ecul ar
mat erldal |As flampiglle Fpsreelelas gnaperl withy whith daprbeesy plgnded or

Rbuaya mdJepl iR An%u%pow}@ﬁc%bﬁ] d&lli\%d %%Hfgmog hEll[Wethane product
nonabr onodi phenyl ethane in said reaction- deprl ved

@Emﬁbm@n@dﬂtphé&ﬁ)ﬂbe@th%@ pilodige t% prti deeatiremerdiphedylngiang el (i)
Rigb 042490 Le3) dh TRA o BB BpYSh gl f0°;

any off5. Cl dhesmdidridl Gofwheumei Iy twereamheninmagfonoleeular material is a

grrﬁ?biagtrlrcpdl hen pa?exebased allfgoa iggCt i on-derived

eca romjéltpeﬁm } Ofﬁane pro
16. The materlal of Claim 14 wherein the macromolecular material is a
thermoplastic polymer.

17. The material of any of Claims 14-16 wherein the amount of the
nonabromodiphenyl ethane in said reaction-derived decabromodiphenylethane product
prior to blending with or inclusion in said material is an amount that does not exceed about
0.30 GC area %.

18. The material of any of Claims 14-16 wherein the amount of the
nonabromodiphenyl ethane in said reaction-derived decabromodiphenylethane product

prior to blending with or inclusion in said material is an amount that does not exceed about

0.10 GC area %.
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prior to blending with or inclusion in said materi al

is an anount that does not exceed about 0.10 GC area
wOoe®e/115Phe mat eri al of any of Cains 14-16 whePE&/OS®AaT/r6183

reacti on-derived decabronodi phenyl et hane product prior

to blending with or inclusion in said materia

conprises (i) at Ieast about 99. 80 GC area % of

depshpord,PNa 8 hane, A9cLin) A1RBL S ROCML o v

y@ca&@moaibﬁanmﬂﬁﬁé @fod@ét @y t©fbldabmb NBithl 4r A2 1uskariai said materlal
sai d reaction-derived decabronodi phenyl et hane produc

fRsises @) Bf evidi AP ROPC #E (aiobrflerpraaediphieaylghing and Gi)

£RAPODE8Dhddy) eBineli® APAMEROHS c2Qe8Be FoudD 28 G0 ffa %.
decabr onodi phenyl et hane and (ii) nonabronpdi phenyl

et hart®- i n Tap BBt ohety fcelBinhd4dotrhening gidsgepgtien-derived

(%’cabromodlphenylethane product prior to blending with or inclusion in said material
comprises (i) at least about 99.90 GC area % of decabromodiphenylethane and (ii)

nonabromodiphenyl ethane in an amount not exceeding about 0.10 GC area %.
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