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DYNAM C MULTI - PURPOSE COVPCOSI TI ON FOR THE REMOVAL OF
PHOTORESI STS This application clainms priority to

wopioBesest at es Application No. 11/697,047 fil eRICHPR1007/076169

5, 2007, which is a continuation-in-part of United
States Application No. 11/551,826 filed October 23,
2006, which is a continuation-in-part of United States
Application No. 11/260,912 filed Cctober 28, 2005, all
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O HNHRL ; | where RL can be H G -C alkyl, or G-C
al kyl am no. For particularly preferred al kanol am nes

woRooBosT a |, RL is H or CH2CH2NH2. A f urt herPCT/US2007/076169

enbodi ment according to this present disclosure
contains an additional or secondary solvent. Preferred
secondary solvents include glycols, glycol ethers and

the |ike. A second_aspect of present disclaosure
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rel ated polynerlc materials froma substrate.

1983oreSi 8et Sen SHE7 Létrdowabes npresel dededrey t@shlglatt@nperature
!&@I\ﬁhﬁkg S@lVQInOEIQJtﬁléhtSBf tah%(ﬁﬁﬂatbd’ cﬁﬁﬂﬁl?l GikhiRg 1§ Ngprove its color
substrate with a stripping solution for a tine
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of the hydroxide. The addition and renoval of the
sacrificial solvent with water can be repeated as

woe@sssmey until the water content is sufficiePCT/¥S2007/076169

reduced. A ninth aspect of the present disclosure
i ncludes a nethod for maintaining a | ow water content
for a stripper solution. The nethod invol ves sel ecti ng
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FIG 5 is the Auger El ectron Spectrum for the cleaned
waf er from Exanple 24 after cleaning and sputtering

WO 200805%4Df a mnute to renove adventiti ous caP@DES2007/076169

FIG 6 is a cross-sectional view of the wafer coated

with an antireflection coating in Exanple 25 after

cleaning. FIG 7 is a cross-sectional view of the

waf er coa ted with an antireflection coatin Examnl e
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or stored in unheated warehouses before the solution
can be used is elimnated or mnimzed. The use of

walewaiswat ers to melt solidified stripper sol ur¢DES1087/076169

time consumi ng, requires extra handling and can result
in inconplete nelting and nodification of the nelted
solution' s conposition. Addi tionally, conpositions
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NURERHPIOCDS. SATRBIEL ane- | -ol , N- et hyl -
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5- am nooct ane- 4-ol, |-am nopropane-2, 3- diol,

2- am nopropane-1,3-diol, tris(oxynethyl)am nonet hane,
1, 2- di am nopropane-3-o0l, |, 3-di am nopropane-2-o0ol, and

2- (2- am noet hoxy) et hanol . Appropriate glycol ether
solvents include, but are not limted to, ethylene
gl ycol nononet hyl ether, ethylene glycol nonoethyl
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nonobutyl ether, ethylene glycol dinethyl ether,
et hyl ene gl ycol diethyl ether, diethylene glyco

WOoremwsetold/l et her, di ethyl ene gl ycol nonoet hyl PEL/E82007/076169

di et hyl ene gl ycol nonopropyl ether, diethylene glyco
nonoi sopropyl ether, diethylene glycol nonobutyl
et her, diethylene gl ycol nonoi sobutyl ether,

dlethylene lyc nonohenzy| et her, dlethylene
i et HYTMig h%?“x &F?‘E@ﬁ Btf?é‘ylﬁihﬁ‘&eolpr%ﬁtoﬂﬁ hyts é'{bg% ed t° said

trietRyh@ne cohass@dedidi@icdlunstingh dM@W)r!ﬁﬁ@Millﬁﬂ‘ @ﬂﬂény &Obne or

mononet hyl et her, diethylene glycol mneth eth

et herMOTE {FTRRGFAPIEH @Fy‘%%le of @pif| e vgItg ¢ te%ﬁr@%q Hpt is just
et herpeiet ahée, EhporhieRe gﬂ y GalicHoneehhy ! d@&)@ﬁp@&ﬁ@ﬂ of the
propyl ene g %%gol nmononet hyl et her, propyl ene glyco

di metdsgabremorkiphenylethiel Riagucyibyeiat. tho eeduded| bremiercontent of the
di pr C}Q%?thﬁrk%h&g U&ﬁ’é réaﬁ&%ﬁttﬂé/ gro%&sfs] €Laid gi'ufﬂ'/ QQlytLuﬁﬁl% during said
gl ycol nonopropyl ‘ether,  ene glyc

monoirsopt opyhoretthar abagt érw%l(@n@r@ﬂwmlmmm@nuﬁbpm 3 wt%) of
et her 1ssglvg({ gé@ﬁﬂyr%ﬂl%ﬂlghé{&%lthagé Eﬁhﬂéﬁlbe I?l%ﬁ d ¥ egsn eBefore
gl yco I propy I propyl ene gFyco ||s propy

et herforming pleapydeemfeecgd;lyrmx)lthealwateﬂ rcmpp@psilcembe cflofeciair allowed to
r2m PTgtmi‘t ﬂ%l caB E% d1’rec|tly r%ro'&u%eﬁ a)v)%(nlf: got 1ntto thﬁ 1n§rt Brl%flmc llﬂuld diluent.
®orHt hﬁtnoyheiSsmtplmféHederbndstQMich mlstocmeames reffarredx@h@eindftel as the
qlneth et hane, tetrahydrofuran, crown ethers and the
HpREne-FHENE BIPS T8 CIBHEStan al so optional |y contain one

S MOHENIGH ﬁbﬁlsde@z[brd)rﬁdiﬂlﬂihehﬂétﬁaneﬁubd@b|a&:oﬁ@iht’r@t§cﬂ @gltated slurry in
i nhi bitors |ncl dgEUt are not limted to, aromatic

hy dr Gy PerCoRBL 1A etk S hetTseHeh SOy YT £F Bio R peratures

such jasheRARY GBS RGO up @Hﬁ%’ieﬁ@&ﬁ&@ﬂhaﬁ@ﬁmt below the temperature
t-butyl cat echol . phenols and allol; aromatic

Er i aztMehShem ha BRI oibt éeca Rpfiphsny bsthane pesdes begins,
car bayy béGudRg ibflsiniad ebht@® of el @t Fheti AMEL ddtid@6Liflg reduced in
propionic acid, butyric acid, isobutyric acid, oxalic
aci d,theratosess.csailcilerry eQnswining durg wid BTiod o] rgorg ¢hag, about 5 wt%
nal ei (5re?e% nf) Uhate 'tﬁanagdo% 3 h@t@%oéfcd@sglvgd dg&ﬁof’d?llldd?phen lethane
aci d, -benzenetricarboxyli'c acid, glycolic aci
| act IRIO@Gi keingtedaied imbe grocedstandc aci d, acetic

nhydr.i d
%uccﬁ%élogg% r%ﬁljg%ﬁ&gg e&art?cﬂpﬁ/ Jo 1?% frglglq élﬁrr Clgég{ég%mch I}])amculate
gal | isolidwit d tengieertge suthh raange nitblyt 15@ad> hlame23é)ﬁ@ apd ypy period of
gallagﬁmmaggﬁgugmﬁg ggoqg car boxyl contai ning organic
contalnlng conpounds &5¢ri bed above, basic substances
5)01:8] cSincet thanohaumi €, onkt réormebley hiuwdr n@nstitiathyi alm pfbdacrtd e.g.,

such as 2-amn ridin

di nes, th and
e el e R
sheb@dce @@protl{édstehip%aﬁﬂi nee 1Wﬁrch ﬁhermal decgmposulon of the

ropanedi am net et r aet ene phosphonic acid a
ﬁ?&i‘ﬁ”&?g‘@ﬁé‘ﬁg%ﬁ%%ﬂgﬁi %m&%ﬁ“‘tﬂl ltd%nflf)%rﬂ(}‘ﬁ Oéec?%lgb%‘é&“her of
b abaiLrweOpRalRd So Seias 1ot Rihente anyRiel eldrdACREbiBposition
acid and its sodi um and anmoni um sal ts,
bReHY dP B%GPELTMP @’F‘VéiﬂﬁfedeéﬁlHOlﬁP‘ihPlilqnéﬁema%f‘c@Pfhé?t beipg used. This can
AR Rase b ANk RLE SeARMINAS o HER f&s ' Bﬁéfe‘r'gﬂ}n €onducted with
tetraphenyl por phyri n and phenant hrol i ne, and
pRlopeed gheatng h@,ﬂ t 9OV o HSEAIPRES 1B U HIREEAEE met Ene RO x $neaking,

A2t BhBREEDA AU B b8 LSl oGBS YY 8Ll gkt of

used natlon corrosion inhibitors
ﬂf@alus@ddlp@wk@@n@ tselinininhbe beasechaivabopt 23080 tosbdul| 23Q%C without
| evel s ranging fromabout 1 ppmto about 10%
Preferred optional surfactants have included
fluorosurfactants. One exanple of a preferred
fluorosurfactant is DuPont FSO (fluorinated telonere B
nmonoet her with pol yet hyl ene gl ycol (50%, ethylene
gl ycol (25%, 1, 4-dioxane (<0.1%, water 25%.
Preferred tenperatures of at |east 500C are preferred
for contacting the
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substrate whereas for a majority of applications,
tenperatures of from about 500C to about 850C are nore

wee@BosToetl. The major limtations on the upperPCT/US2007/076169

tenperaturesutilized include the stability of the
guat er nary ammoni um hydroxi de at the upper
tenperatures and the volatility of the sol vent or

so| vents i ncl ded For particul ar cations wher e

wfistion B AL dronigp i HRREFF 10 &nsi lie%ﬂﬁ%few Bntspgpratures as

hib RS2 58P€ uﬁﬁﬂ'ﬁ_bl’fo@ﬂi bel QVREd ARt RA kM enper atures are

ap ropriate or exanple, when reworking substrates,

SHH),FI‘% ﬂé?pftho&‘b ftivgi @etsgpnﬁh@tﬁpa]rwlqeﬁgngqmtplﬁﬁé which initiation of
ﬁ’l@llnﬁtl ldehnHosiBoh %medeéﬁﬂ%rﬁod?% he@}leth 8RS brod@PCxfsRl Phis is because
| onger tine to renove otoresi st and avoid
s hdinneentere cahbe gippdy ﬁﬁ@%ﬂd byf the gmperty conferidn the preduchprd the
r e

B b b RO P Oh B Sl TN Bl AT AGhG Srh reteased

ofd Hrsycanitavo gencedanating cfitcet weonethe upt ak dedongesitipe These same

@&Ep%&r}géa?dl &ile qgrll(ﬂlts "E)ﬂe%alrh%coqﬁ OSl?]I){l &t@a%on?%lt;plé}atuggs ate deemed
ove ornance FSINg a sub:

@gﬂpplatta) omerdﬁgtﬂjnbroumrganmoaqbdmﬁdsonaI ly facilitates
or.esi al . Agitation can be ffected b

ROZMaR R of T Ve Petd] ARt 6 0l LeBisernbig and e

Mm@%ﬁgQGMngbkbM@ﬂ)mh®mm0ﬂmmsmkhannehbeﬁdmeﬁnhaﬂuﬁfbﬁﬁ&(ﬁa

red anpunt o ot or the . substrate is
S@ﬁ’ﬁ%lesapaff?%’ﬁwpé‘?fﬁ?‘ggf“ ﬁ‘ﬁfaﬂ@‘ SEPT sarong SWaH’t“?go Ar G gke. Prior
fol R&IREMVEIIIAS WRINE theOSlu@y) @k GRAG! canDbe VEI®T of Sll@ved to cool to a
éreferred formof water and isopropanol is a ﬁreferred

Pegrare thigdt logighban e SaTBATRE) CorRidHBnraltat(d 5jugy tvap gxposed.
PR datweil did R6bvadhésinpkRhemabing drn @uH?nglheﬁﬁl gl Bl%Eésses are
at nosphere. The preferred Stripper solutions according
descrilied ipcarnsptiondyil e mest qfadﬁéahr%%%aylpf@am prgducts, the same
FBBIE 'téchﬁﬁog Ofan RRQEE RSiediceMRE 64k bEANRAL &t B other highly
current connerC|aI products and are able to process a
brapgpated neomipepndsfusgighappraprials tpRnpdratareg¢opditionso fau Awidfnitiation of

' I r oy
PP 9 T Dl ORGSR e
pratas.i %rgxmﬂsedwahwmedlmengll @1dea>]<eiu0ts rcac be swhjagtetl ypeigher such

I S Fo el S
L LA SRS el AR Pl AR LBl e g
luy»mmaanmmd qﬁaieyfﬂmm@iquyﬂalkam p@dudiave whivh el atkgeriecbridge

baYER s Bl AP o R b R OB gt 2 ot i atoms.

indophetersilya ivd ated ramgé ef 2havBn@rinsitogh.e ROhyw@rabbay ehe process
The nme et hods | so be used
EOoRaT e et Db ARy el iR i Satrine the

&dcluded brosline d@ﬁtregtaﬁldecalbamfd@eﬂﬂah@e @asidctor A9 LstVeEm known in the
pol ymer layer. Finally pol yner |ayers can

ot decapramadypheapisihapr i Xsprksvedi: hléw%bramophenybethane

oL AY erte OpBasE EcRiiold A0 o P &liy MBehGon 848IeS - thel PRpRAULHLY a wide
stripper solutions can be used to renove one, two or

Yisel Plobigkly hrapaed, mHECUHR PEgaRiS omPgusls apipe desirably reduced
cctﬁltéﬂ]%s' AR 180t lﬁ‘bfﬂlﬂé' rf%v@(/kr %%Itﬁ’r)é'd# @hnis ?nvgh'tﬁ;nelg I’tll"?art)(he heating-
amoni um hydr oxi de, an al kanol am ne, an opti onal

Jeerngl and, the sllureime-keadng pogessdsatescitbodiab@evinabls dife mapasation of
AL S B RIERTE RS IUERE B BRE a0iokfislo B4 D ol Sunich i
@whﬁdx@deubaﬂquapahﬂammnahnmnmmwmby@g@xu&@nﬁénﬁﬂlmeasﬂmne
al kanol am ne, a glycol ether7solvent and a dryness
coefficient of at |east about 1.8 Use of the dry

phot oresi st stripper solutionis simlar to that

descri bed above for stripper solutions having a | ow
freezing point. However, it is helpful to maintain the
stripper solution in a dry formprior to use and to

m nimze water uptake during its use by maintaining a
generally dry environment in the area
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involved with resist renoval. Stripper solutions can
be maintained in a dry state by maintaining contact

wheasesm44 he stripper solution and active nol eRCI/HR2007/076169

sieves during storage, transit and after opening a
container prior to its use. The dry stripper solutions
descri bed herein should be prepared fromdry

conmponents to the extent possible. ause quat ernar
@F?E%‘?Fsu RYAIRR B POe SOHPEIARY Pg SEGpT cg%ﬁi‘dmé(F]ePrﬁ@fFé“r al 111%’ form
a1 In@In® 0diTneA B WE QHkSinSkibh, | a8 G s@bell Retkinafierdr at es,

water contained in the solution or associ at ed mﬁth t he

W0&atTderitiate ydmsiearrmpodiments pbhedneatipn will brestdl fyrther apparent
B HRRGEuif ?héé&ﬂqﬁi!?m RAYifpendRddlyiess coefficient of at

| east abou . Efforts to dry quaternary anmmoni um
hydr oxi des at el evated tenperatures and to a dry state
gener al ik hye.
benoce! HIRTAR bErR SBTRSRIP AN of fyiE e tio
wﬂﬁﬁnlﬂmm@}qﬂmx plss invengiow odrabe dpplisbiovanmtof @amidpeariety of solid
%%én%[elcc:lgq an?c g)mp%ﬁ%lusto? diégtgl%reﬁ\(eﬁ s?lpcﬁg'r%%}iﬂ%\él OQ%H é:!)lilrg)%unds that
ISEO'IBUI [feui] twmtnalqmmegt af gt eOnay, wnﬁwmblyumbduydf)oxu%eand more

S ra BRSO e AR g kRl e POk R G ounas

dmymcaqmﬁmaykﬁlﬁ@nmamnmasmmamémmmmamebrmﬁméenmmﬁcrbgsinthe

SORETL 4 BPHERY PR A Bt Brsi GO RS brentrel Sgbily i

Poeobdnze® if a6 Modf than abbat 8 lghadsypbed MIDMLLN HYPdY.08bide n@ranmmng
be obt ai ned by subéectlng a hydrated or OthGFMAS

FiaPRles fof UeLETBRATS INGhAD HEAARTORPRF Y S b & 0 PeRaBgotoluene,

%b“ n@SEIHEPhMALN \dBEbrethdbihenpar NicbgbroMédiftienyiBimeal dmey.  1,2-
e facilitated by dissolving the quaternary amoni um

W@ﬁlﬁ@@ra@omenﬁ)%we rlecabiipodigheny] aqxed@horetraqlqcetrrom@dlphenoxy
§éﬁ9é1{%0tde8e9>r$rﬁé‘dq§l«)éﬁjr}119?&b% t&c!l BMRPHEN k€ deBassitbdhenyl
wor k carried preferred al cohol Is
sdlidea msntadgabriopg- It hd glnhp@alpﬁﬁme adestfsenerhtphenyl-gdely] awopane,
d & ﬁ Wn%ﬁat@@ﬂarﬁé ?e@ﬂﬁjntsatﬁﬁ hﬁ%@%ﬁﬁj b}o?mﬁ)é’ &%tquofaa@ least about
al co wet paste o e quat ernary anmoni um
ﬁwr%x iAdmixtuDe peivdi ergnan sudinecomeﬂds ehd dpywfessl mietig edhfaining,
dj,t : tiall
B A L Rlonf 0 v S0 U eyt AR bbbk il Belobance 1o
Pi0ew & censistipe assenhablm eof dowesrdrrenmmﬂré sinaldgseett thenirge canpdoed, in
g{girclr[;m%cgl sucl:‘il 1x%ur (éor?'p azrlrflsraealrugesd l%%r)r%lrrrl]e %{tl) gttl%a%f eg)astté t%{))f%romine
%ﬁltumdnhoaﬂbearﬂa&tl@ntsuait tcdelmrrmmbﬁ i Anyméal teklz&nple of the first type

aternar .anmoni um_hyd referr
A EAE b AR Bt b s inad iy FuB i BehBfonatgpenyietane

ﬁmytpr(%o&ﬂonb eelabe ug eddh d'ﬂ‘idl'ig A l'_y(p[call\@lanfpﬂzr(bﬂd %Efeﬁﬁ@ nmttéia is a
or w thout secon sol vent an. be carrie

BHUTE FopRases t ¢ Slé Nt P%HCC&PIPEPX‘PH@yg&&dF theubt-Bapf% of
REHAPRRBBHBeRY oszfziet afd labghttd1® Wwitd ioPR&% SObditr&fombHeRyoxide.
solid drylng agent, such as for exanple, nolecular
Apthasexapg) ec?fu@npfﬁf‘%}'fqdd@lx“gﬁll% PUFXEL$ £anRossq of about 98 wt% of
wamb&%IF%ycha% ¥b&d PHGRIS of ﬁoﬁbﬁd‘nﬂdiﬁl@nﬁ&mnega@g%ht 0.1
is an activated 3A or 4A nolecular sieve. For dry
wt% ioppess of gictrbrontesliphemtlethare n gEseeddboprgrpd patdyetptfor freatment
P B o R B A Y P TRl o e abous
resulting solution with an active drying agent such as

nol ecul ar sieves, separate tBe dry solution fromthe
spent drying agent and add any remaining dry
conmponents to the dry solution. Contact with the

nol ecul ar sieves or other solid drying agent can be by
any known nethod, such as slurrying the solution with
drying agent and filtering the dry slurry. Simlarly,
any of the wet solutions
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descri bed above can be dried by passing the wet
sol ution through pelletized activated nol ecul ar sieves

wW@er0o0sH5mrH4 dryi ng agent in a colum. Suitable nRCBUS08T/076169

sieves include type 3A, 4A and 5A sieves. Ml ecul ar
sieves are also a preferred drying agent or desiccant
to maintain the stripper solution in a dry state. The

ellet formis pr d because it all ows
BE st af DG enlnci Vagﬁsrfgﬁg iehbShypRiTABH PERfUgj Sipjegied to the process
Aarcantadt 4t st sbvBY@ided bymiaPpl i cations in which
decant ati on does not provide an adequate

W82, dYletherlsfor weun detedhinipg thejp@t W@mlffﬁcﬁ%@ﬁt Srsughegquagoynds or
&ﬁ@ur@se of %1%[)&91'&@ g fo?td%t&mnﬁrﬁgaﬂ{éa&:chﬁéd MRGRAERbnERALE such
| ow equilibriumw th the solution, but not
mmmnq‘-ﬁr@r TRIXBNRS crf gPEpeUnds atecset Emthaeraisafier. t BergykyRgcessary or
%Es}fab% hﬁpﬁétgécg'c‘dh bLOUSHIER Bgt"ﬁ't 'tl{égzomral)ﬁ‘glg iafmﬁl[u@y &0 unds

e maintained in a dry state for exten periods o
bifere and ditar theydiovr lenewbjdvas! the @rrcoper dus indepiendHagewn it is not
t.. qf a Sy
IR AR ot P e b RS T R SR ot 13 shliipgonce he
bromimation orditives fdn wrr:zrfte:t ainnefor ascompmmus Becausgretehative samples
Btg ¥1e saﬂc’lt r xﬁg%rnfl?p?o ares elrlllztélg :,]Sgl ?Vséle e{)%e(r)l esﬁ [) shed and g used,
@a‘camﬁat olr)peﬁoﬂla)aezﬂgsemfnay &8 uslizedwd exsul (Bat tlhw\tal@e Iﬁdir| tﬁabﬁomlne

bstr osed of dielectric materials an
Bk REDECL o BFIEYY oo T Ve Farees o witin
gimﬂezttﬁm@idogtea$@~Itmgrddealb3§edrmtpﬁbﬂ @hBsdsn sol ution, the
novel solutions are part|cularkg useful for the .
082¢0)y o Vefle ity of dyat sregiic lggidsdidiepisi 3y Repysgy ip ggpducting a
AP BR Mis WhvEdRH! T0RUSIN e darMEaR i tal e ik BIhMt Mguid diluent
substrates. The use of the novel stripper solution
HP$t Mok Feagf| Ve thothe egmi patedheompor b flurgghg Passtss Bt eipnefethie chemical
&91%'51?151@ of e béh%Juﬁﬁ'D\é@l ARNMAUER MRY &Vlhgﬁlngfn@ QL RE. Preferred inert
rougr put w t hout gge to underlying substrates.
g@@rag auifl igregnsy on s varseslidigseleapt gthemvesariakeayryigee elemental
Hﬁlﬁrl%legged Haﬁl@? 0 sezrnﬁ Ao Qtnllgasi !s{)qﬁe oft tﬁg )fcﬂgg% FiohRle that
cleaning tinme w R"st ripper solutions capa f
passiblykinagbe t@éeasaglbstthtaplef:@_an Thisaeduces thalpotsinlity af these materials
e [ V.ol v
TP 95 AP i AL L IR s e
OBppeumitysto raoed shar mhtarialhpicleaciove pogpet) eheodof frami the ipert organic
lC c?‘ dllluegt o t 0 eve‘fjs oqagchnrgat\é\gglse br %uc%%}l L& g3 er nebecome high
YRR % i

hances SdVantages provi ue I zi ng
&mngty (et g)oﬂhroaglm irqpeEed useAdftthostgle iapm aygatuo oiquelqiﬂupmmﬁt:r time) to

refers to the dellver of
B3 Pone e S ea ot o cbioBriom St ety orresction
p@&u:s(ts) Mmmllyereorgﬁﬂ@ﬁqums&nﬁaﬂn of st ri pper sol ution.
used herein, the term"spraying" refers to the

@Q Tl &h;‘? iRert Qfedniq e Gfuents Iu?etﬁ]dp hegy ?‘i“ﬁ‘“p%frth‘ls dnvepigen are referred
®ULS 36@ Bbcabfie 1RURTHUr BlofiMRUE bBhiB Ccoblp@@RsNE: mixtures of solid
regardl ess of the streams velocity, its spra
brapinafed ongpac pwgoyds j tregteflj piijugntd oo 5%@@6% ¥qai@ fqngentrated
i ﬁle{%ﬁ@@'ﬁh %ﬁly%f}pﬁneﬁp&{ﬂl&ﬂs dt W@élu&} ﬁét@ﬂl‘?rdlégllvfﬁtg'n? Q%lven
are provided having the advantages descri béd above
Ak ﬁ@awmhlqulﬁéhlh@m 8t fnyreivenanstany yeting e pagrieorggnic liquid diluents
c

P ke S oy, SRAC BB s WS can
diswbrei dbede vanay nf oglinaiypprernis odrpduodss Reny limging gnameleseet types
content generally provide even nore effective cleaning
and greater resist solubility and are particularly

advant ageous for use in the spray tool equipnent.
Exanpl es 1-13 The reactants listed in Table | were
separately conbined with stirring to give each of the

13 honobgeneous stripper solutions. The freezing points
wer e
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determ ned and are also provided in Table |I. The
conpositions of Exanples 1-13 can optionally be

wo eoss@mted Wt hout a surfactant and for nmul at ePCT/6S2007/076169

i nclude a corrosion inhibitor. TABLE | PROCESSI NG OF
SOLI D BROM NATED AROVATI C ORGANI C COVPOUNDS CONTAI NI NG
OCCLUDED BROM NE TECHNI CAL FI ELD [ 0001] This i nventi on
relates to processes for redu%kgllu t he ccluded

eloiftihiolGRts Lo Y5 28 PGPS g fRes Yyt ?rﬁliOF‘“cSS%r é‘H? HlVenUon
HeRBYU RS exa@@pweecsa&irhryd OhydetaABh) Mtk hedly hgdldadions, aromatic

roducts. This invention also relates to production
c&b@(}q 'si &Rtopsss nogtgprs i n?fFeéi/ed carboxylic  "acids, chlorocarbons,

dasshyesmtiopie %de%cgr%eﬁs PhRIMRY Sroc BESK CRAREBNE 0@RZhoaromatic

Various solid, highly brom natéd aromatic organic

bohsatras, bromoflugraidesamensah betmashiercliyfrogrbensastnd  alicyclic
S8R W ucﬁtls tpﬂﬂhre?()@lﬁlﬁ@sol@cﬁl% fﬁ%ﬁﬁfﬁ% miktufks of &0 or more
ame retardants for thernoplastic and
@fhté¢ m‘etqndmé splotnyrteri, ¢we s mess, differehosatwathé hydrbcamtyeab| tevo or
eelgeltcﬁl ? an§l§ I?)n AP @%xt@lreg oflﬁb@u }ﬁoﬁeoﬁlﬁg%ntblymd of. solvents
i )
om nati’'on of the unbrom nated aromatic conpounJ\Mt
exress sbnmdwhydropatﬂw preserke@noforg droere reatersomd one or more
gr%t a eyd% caﬁ}]ons afd PO a4, I %egr}e bsegurg c?n g)rfrc]}els]lée% Pz\e/: Pg a liquid
um2@rrﬂmamakyngmmnyqﬂuahhhn@hhyibh@nﬂnﬁtmdmedﬁmQUBd& at the
(%;}n td{ma ner, al so ave\s{} ment al br mne. .o
F}T‘Qﬁrﬁ%e SF]ﬁ? R {R LS SV AT &S Sor ?réP%gam%L}SW Huents can
By og¥dnBatiage odlident r@he tdhgdrange @at @hich lbd&dnd?ﬁ@ﬁﬂl Aca tdihigerature

resence of such mne in the conpound i ,
ﬁjﬁdéﬁ%ﬁp’@elﬁ%%ﬁ‘g{ere{nﬁ’é‘ asitapigy ﬁb@‘ ?W%@eﬁshﬁé"rcfeg for use in a
Ei0Oprob@s t ings PRfddld RSem@b¢ iedNorsAHE liqhiAQLLERS MBIch are in the
stability of the flane retardant and of the polyner in

Ui Fateris Teqma FEMREETEF (3t P RIZREPLY Al dePpayueh &Fify| room
@ﬁ@@ﬁﬁl?é) ngd @f e hehpRRhRES kQeddd ﬁ()m%esmcaogl &l PloBgs. SYRE process
hi ghly brom nated conpounds as flane retardants,
ok pRndafiel srdepBpPEEMotRbere PEagERs Krite ilsEis@ganic liquid diluent
&Hﬁ?&tﬁ%%ﬁn@ﬁﬁssﬁfe%dd 681 &PRY t}{@teh@eﬁﬁlfr&g)' s@lleéte&'ﬁ)? qSé ifl a given
the tabrication of such processing equipnent. 03]
Becay séltqrhaélsvelyhﬁhg kpsratismeai hac@duqﬂbmwmmﬁr@mn@b@mdsch the inert
0
R D S g
umpmwahmMmBMnm@uwnxngmmy&mwhhmzmtw@msbnmcedures Too

(58] k¥ MonaRlfe, BRI Bical TR ot Sand Rheir Mioximace
BoiBride BBatalers as rdperted intrier litadatuss) whidiinman e adlécyedufedbe as an inert

r ocess . hnoJo for ef fectivel duci ng the
Giic bt B e Rotran s BB SRy B . 3oty
PihReHyGlentaiN €b. pf 11dve), cDmﬁahﬁwc}bhbmer(b@ntlzmm;b&rrﬁ)na{e (b.p.
the highly brom nated arpmatic organic conpounds with
Wi eh lt%ﬂ%qaﬁle@hﬁh lbn168sl78&?cé?1v@a (b:phdd0 &)o@égle?ne (b.p. 144°C),

technolo nvol v at eIe

oG P E BPeyT Suls 15 gPtRane AP ol RoG) s atepethane oo
5 457, de " Lone | o

VERI) 4 Forofittmal0. BpibT1s349, Ceafs {%8’5% Bnpneey. ! idvo),

bmmatymhbxanfe (HprﬁSFﬁ%%(f)e ﬁrodlop]ﬁletmieﬂiakcaﬂ:ep t68 (F)Htr[‘thﬁomethane

l Qr ara terls i Ccs 3 out o

lrrorddfi6 <SPTRRbTobih i CtinstoR e RRgERe G50
biog@bdréade (ﬁ.;stlssoﬁmac Qe EoRknd iep.t €3TPEY, aitbi@Botaluene (b.p.
whi ch the brom nated di phenyl al kane di ssolves in the
sol vent. Such tenperatures alle stated to be,
typically, in excess of 175 OC and often in excess of
2000C, e.g., usually about 2000C to about 3000C. To
perform such high tenperature treatnent, the

brom nat ed di phenyl al kane is contacted with the
aromatic solvent at a tenperature sufficiently high
that the brom nated di phenyl al kane is dissolved in the
solvent preferably form ng a solution essentially
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solid di phenyl al kane nmaterial. Preferred aromatic
solvents are indicated to be non-fused aromati c

w@omwposieds such as bi phenyl s, di phenyl al kanes, PEEUSR007/076169

with G to Cl al kyl ene bridges), diphenyloxides,
di phenyl suf ones, di phenyl carbonates, and the |ike, as
wel | as fused aronmatic sol vents such as napht hal ene or

RPEEL"GheRr ot i CLHER BREDy Rind PR BSSRSRione o
dau@bf: nlyi -dickiBREL- pfob@no‘h@'(blbl @200@ &i@tﬂﬁ@ﬁ’e tﬁy@c&edlafethgl ether (b.p.
eratu re at t ed di phenyl al k

bfr2e - gichlereedy! %@l@%@g h79 @ inseﬂy% gtb)él&etqaaﬁb IPNSBFQpFCﬁ% agid (b.p.

IFS@@)/ eﬂrbﬁ§n1@ aRidb® .. el&@"é)y eﬁﬁvh lhevad, (b phe79n i BEENofok @b (b.p.
iven is 75% or nore. gh recoveries rangi ng even

°*Eb 2ad strachdgogthylgn (\WPO/&%lr ChoB@H&)ﬂoénmﬁwmacm@feﬂe inert organic
ﬁrﬁﬂ@&ﬁ&n@f@?ﬁse@ﬁ th'e?ﬂa%&ssésoéﬁhlk ARench. Product is to be
expect ed use of the solvent process of this patent.
[&Dé&] %@@awset crfethfybmfmltaltﬁel agwnatdngosud(vemesnt inrkd ehicengrated
gl@l?ne? fo?lfn%[ £n%q1t1ﬂ%&ﬂ§ rt]ﬁ/e !1&1%9 SR ”&eﬁh&ﬁc%ﬂ%' ege%’din%ru%on such
sol 1ds af room ure speci al procedures ar
faetorsmmlwdlddltimohhé bmmlmmrgmmmnmeumgnn thesslurry, the identity of

m nat e al.kanes mati,.c .sol v
%@] comgoq%ntgsr) Hlé raé ttlle nlg?r %réam ﬂﬂulfl % lltlerng tanctl) Ig]hettem%ere?tur& at which

el siwatiyf isCtatbeO]li’eaG:ﬁ t Genesgadlly vepadking sl&i 6ombmmg:dvuhﬁ1hest bed in this

brom nat. d product 0 such edure.incl ud

BB ATk o ARt D eBfTORD SRR e P RGRL greanic
eonppoanybalviiane femamabi @i f09. peldear b soluimdnisuAg! bedlg one or more
m xture can. then be treated vvltE % other [

CRPQRTES SHViPENts S AT cHed e lIgyr glust vérﬁwa%g}‘r dp§ gmounts of
Brdnilaedd &%@Qlc%ﬁiﬁbﬁ}ﬂts@ﬁl @k PlRe R WiktHan eheRiRd e hbout 35 to about 70
sol ubl e he brom nated di phenyl al kane product can

PHEHt Bevalng e tBeslFi b m t he resul ting medium In

ﬁ)@@ﬂucﬂi I0R8 e Bk &b LRTRGE RO raecoﬁéeﬁgﬁteél Qluﬁff’ oY 6 .compound in
procedure of the patent, the special hot filtration

ml@eré angeric Hawd didestt isapdsed OachmpuetAredmETs rarige of phour 6 te about

tyr, 4
e i Bl B ot o e PR g o s
agwet bhalr (prefesbtyi fot @ ptrevdvdisn the singe pf @gui ‘htotdheutsamprs, and more
%e}[a%gft %dlfal\l/%t $ab t4qggb pbﬁoﬁrﬁl Eu{dathg soias a%é@?o %&1 (\é\éc%tf]ered)
nt . Obvi ousl 'y suc speci al roce
ﬁdrd the mlhmra:odbldwnetlyﬂmnldlxmsns cofled foe aﬂiowaescs cocﬁlOt@Oiﬁ]lower
PRl BT ot Ras ey et b Tl R AR and
&Mpgtedtte nipeslatated e&npmatﬁinee;$ 0} prehentinp @heCimemd Otgadls lighidadiluent to a
sol vent at h tenperature and then |tat| t he.
EBmpotE wneded SRR ARb ISR P embruliE o bt bt e i nen
vididllifued eflueathvaind dgeilicht i @S¢he &0 MRk mPAutes H5the Q&sired range.
grocedures for chlev reductl ns i n occl uded

RelfET RO ae dPk 1EBIEANDECBUTIFY HRPEE [SONKERYC oM to be
&N N &9 @@nfc“ﬁh&d'dﬂﬂ@fﬁkﬂhﬂ@ R DMEH €S bdI&Wa temperature in the
| ow- cost, alternative process technol ogy enabling
epredirenge Iddther i hsating thenesgiar e mtg rASH&IWo @ﬁ? Opf more
t%ﬁllpél‘atu;)ésgﬁ' b cféﬁi%@rﬁ&%%e@)ﬂ?err Q%nkﬁn%@@?x‘o@ecﬁ%ﬁ sible and are

which contain at |east about 60 wt% ot total brom ne.
wilin Fgl?e(f@@gasoftt]@l@ myg]pt@gy Iigip dedijable it 9gitate) thislpsgy at least during most,
b B B D e e P LRI RSy o
welbelidebirad. d eeshibedormalinp ekt eltehmne gpribdipstessivady s gpounts,
brom nati ng di phenyl ethane ili a |iquid phase
consi sting essentially of excess brom ne. Typically,
such a bromi nation process utilizes an al um num
catal yst which can be in the formof alumnumfoil,
al um num powder, or other subdivided forns of alum num
nmetal or alum num alloys. Preferably, however, an
al um num hal i de catal yst is enployed and such catal yst
is typically charged to the solvent when in the form
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[ 0008] The process technology of this invention
enabl es reductions in the content of occluded brom ne

WO pooBlogfledy br om nat ed, particul ate organi c conpOUOs07/076169

that have poor solubility in organic solvents. The
particle size of the particul ate organi c conpounds
used in this process technology is not critical. Such
ounds c n . the size range of fromyv
Buapalicds iy A B JARRSUVIES %Cfegf»lag &S R ﬁ%ovesaa ature of
Ais"RAhtBRLS ihed Be Prorcssab cakRibied 308 1TSS -be[oROMEY] at which the
Pursuant to one of the enbodinents of this invention

HIFEIP@ PIOSNIRH UL A BIaR oL OIPEREE G S sSPleg el b Frdiglgr{ et the inert
&%thé‘ f&eda B ek Qh@ﬁro&e‘%?e% bof ﬂﬁﬁn%ﬁgﬁ %lp@ff&med at temperatures
brom nated or ganl c corrpoun that has a total bron ne
tip antolvsnt iatwhighae maksotien algpuip oycight eerepmbing pigferablygro more
ﬁﬁgﬂ) Hﬁouzg wélgﬁt Q:‘i‘!ntt B?{hec@%ﬂl'aﬁé a%h?eltﬂé Q%QIPQJ&% rQl?s'solved at any
whi ch process COlTpI'I ses heati ng or a peri
bizastimalscbe indrt hrganic liguiddiesant r at ed agi t at ed slurry of
| n |
RHSE iR RO B Rp P R er PR Do LA i r 4G funacs
inoart mertt @rgqmcr :htmld edilubatt is i ssbjectsd td elinding loe rmlﬁmgeatainarce more
%mlpf:ra{ur S 1t eerrama S og j:% p?(g tro a%%lﬁg 6§‘IC nﬁé P}rg?eBab Sfflei range of about
SIE(DLpruttllﬁ)GOGD)(fof Mﬁﬁd}dbﬁ@tﬂeﬁm ab@imtl otir (aﬁd pi’eﬁarfi‘tﬂa)s folr tagoatiod of in

R irE DB e et At B SRS G AR PhatBligt toggbout

& meurpy, Qﬁ&&)‘ptlmﬂly %6180 ion @nadiay tthddrestil¥nt mitthe doiddul &b a lower

hase at an r i d period.
%@’P%TPWF% atne éﬁ}t the ﬁ%“‘iﬁé%g‘?ﬂ%tﬁ%&%f@ﬁ?%@é{' Bt ¢ ]F‘BF%‘%TGVBH example,
By &Jﬂrﬁﬂ%e@l@n QF Gifthiki6n.C ARRR HRGrédRdinh @mbbdl ik, e RNt @i WIBEh the
time can be acconplished as folloms

oint o a)
@Pmé?areﬁ‘ ERNAIG P MARKI It h dissodied 4R fheAnest oreaie iquid dijnentyy minimal,
[ Ak@e gV AHANE idf1¥enPhi Ao pERI RSBODRIEY R oR@IFRE s@ition more
the slurry at the slurry tenperature; c) filter the
hpy ahapt Jtweight pericenty apdnserprablytngriaore dlaanwévplgrﬁ weight percent, of the
Fhoht faeth @kicth8pSir ry tenperature; e) reduce the
tamaauneoftﬁethrMetolﬂomtamaaune(mmm
[0983]) , Wikhdut Hessrangstesbediogsbby dwottyr dri p@ttéd@tbﬁ@ami the processes of
@%Wgs%g ttl? EFS% Bhée@éo hu d‘tlgr?lgse(%%}/eg fof teaglhg{{ﬁﬁ a"f]et gsgablished
beeeanen esdlab r aadupi bﬁtdeadols@l bﬂbﬂllne{t@ﬂddl]lpo'ﬁhé awélagturgeoﬁmount of
?nedreJ srsogl ¢ Crgﬁ/l%er}%lge% V(\:lglr gﬁ%lﬂl %%ge eatllnd Sofft%:osgq ! pne nd; n the grinding
of thasingy edtho wﬁtﬁomtappltwtmsreﬁdtehmdggnﬂhﬁmswr ﬁlalllrind:rhﬁent of the
filtrate, from a nta di sso
i b SPEu AR Esmpb e CaRHruBa Rt wapst rein o
bRMbE] tiasing ablryleaskdéntd etaelllhamorgaﬁllcl Hfuid@ldgudre Ce(ﬂd ethedesultant
fromthe slurry by use of a separ at

?)‘FS&Z:Vé‘rG GPESSYiE Af %}%?f%t? oo 6%1&116%W ’rl‘? f eyt Ffaﬂi increment of other
Hliad i Mikolvwhg tohRlehicki®s edtfabfdd & 4180411 B3SO ah@ $hefnl @FBrm as
the slurry, the slurry can be cooled or allowed to

Whigt: g sq onenlpdhaetindng prgbodimentoie eripdiag fagiigates the incremental
SiSRRLA WA eaﬁs%) cah PYOEAR 688 Bt @E GfrtRIeN th %elWRS entrapped free
exposed. [0013] In another process enbodi nent of this
¢lpmpeniglibsiningr j or t o conducti ng the above sl urrying
process, said at |east one particul ate brom nated

organi c conmpound that has a total brom ne content of

at | east about 60 wt% and that contains occl uded

bromne is heated while in tle formof a particul ate
solid-state conpound at a tenperature in the range of
about 150 to about 23Q0C for a period in the range of
about 3 to about 6 hours, and is then subjected to the
above slurrying process. In still another process

enbodi ment of this invention, after conducting the

above slurrying process, solids of said at |east one
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particul ate brom nated organi c conpound that has a
total brom ne content of at |east about60 wt % are

WO ewswemoetd fromthe slurry and are heated at aPCT/US2007/076169

tenperature in the range of about 150 to about 230C
for a period in the range of about 3 to about 6 hours.
[0014] The anount of occluded bromne in the

gm nat ed organi c conpound to be subjected t

038 LSS RIS 91 roEHCOROMSCIgRe SFENG die: pmide) sals that may

&pﬁﬁﬁzﬁi fnithe/initANGlid BRI hatEBEbNRBURI (OS8R be reldaGedafdi! te sOfids into

occl uded brom ne in such brom nated organi c conpound

Bainprtongnpis ligwidgliven st Be Piosesi#i&n eval uating the

m@@oni*hgsiné?f o@argé M&Lﬂd %ilﬁéﬁ@%éﬂ% retlsfed 'o} &Z&é‘étoetﬁg Bl%@ésg When

Sense to reduce the anount of occluded brom ne present

tha uteﬁevrmmplmrfbdltuentapon@mﬂ spigigisht moumbofefrqemlem@m@l promine and
r ' le Ly r t

@t#ug g}ﬂg}%n%eﬁltvgtlo\’fg Osg E{jg)g bllglrg%ugegwr%lge) &ltlp &6 ﬁBr QH make

énopugh tho rdvevary ai osuch moepnndang, tthve 1r®mtd oIg8Bf hquhe dileene can be

tigate agai nst use of the
%l(r&g%ge@tg§T§%T§]‘Ch£§&91§éeaalﬁgesr ein including the clains,
[0626]t élfhmfﬁld]ﬁﬂhg,lﬂmljftlbzﬂ@mcadnremalﬂé bé nﬁd for&ie&hfﬂmir@l the followmg
ronm.ne whi.ch d wt rticles
PRET oty i it oot ek FishR) birda Sromaic
@it thepaadp aundcddying @ﬂr‘éﬁmt tohal invasiohngn ee e of the Hunter

rod ct with water or rgani ¢ sol ve
BHREY ke T e ARG Qhed i s S B 2 SRR e R bles which
kdv8ib8En grbliRl. URHuRkasACREh habRherdMiished fRPEGE t}tpﬂzanh €amples of
slurry whether or agitated or not, means that

RiPgpct )9113{: BtedierR giund iy a Raypeng mlb %%?Hﬁhémﬂe‘?rc“élﬁtmﬁtlt hammer
fhe WheRual88LcPldRMofor ¢ARRUAALS) BRI ﬁﬁb&h‘t@fy%ﬁl@@pér@tlon it
the process. [0016] Preferred enbodi ments of th
iSAtcoRmicafiedth e the Yebseds nerfatmadom sawplps thatlnye b@%}eground in a jet
HANLRAGs & 12U AEH THE 981 Pifvdrierfc RRah GHE. 2hiBdel 02-506. The Jet
decabr onodi phenyl et hane product that contains occl uded
Brlwarizae Copppanytshpiesang agddraist iis okS5 eherl €hpicle prreat; iN@prestown NJ
[ it

b L T DT BoR oL JEbRnfy Bdbs-0212.
Prodyeerseinplss {dih eordgeailye grwide piveppése thvalie bp rgowmtundsredhe same

se,. pre processes will typically contain in
Jf I}1dlttlllggsrtméé[%lo J@B{)Sﬁ% 98 to about 99.9 GC area percent of
decabronDdlphenerthane and nonabr onodi phenyl et hane i n
Ohike Uetnci® about 2 GC area

1 ISimms Todi phenyl et hane
E)BS’I]et"Hitembmﬂmb)Is @rﬂimedajy&ﬂe S&lopmgaeméthdxn Thi® method involves

roduct, in which case the a

ﬁ‘tﬂ’fﬁ% oY HERH BRsHherewd pam %0 @Q?nt“f?éﬁli“ ab¥lfbesiggdromine
R @RIcRED ¢RI Brom e &vithUbMuMraedefifd A HALiOGRESM. Vithe GFbnhie content is
sonmetines referred to hereinafter as the

Préyneg SIURHFAINA gk Yhes BitragoiRpt PYeiomstriceand; printt pyng a silver

P8 del GeélrBd oS nh Oths Al Boidle R AR RNRALELARP Qitrator can be a

&goduct at a tenperature in the range of about 150 to
Bolm 230 Crali@ Htetora opeqyivHensf capible @4 glynamie fr cgngtgnt millivolt

@t@zﬁﬂéﬁ Q'hg' Qe t1tr§(ﬁde?ectreﬁéqs @QM&HMH 6.0430.100 electrode (catalog number

decabr onodi phenyl et hane product that was subjected To

B héaen eayivaine o Aceiorriges droahston edhsk withr spandardatapered joint

St ERM, (il BHE0R- R B PBenfas CBifrcd er CArthur 1.

Tleamper Brodwat Noh 8316-G1() st ud@él bidesingl, b dimpegea Proje@tatlamp, model

whi ch thermal deconposition Bf the

decabr onodi phenyl et hane product begi ns, the occl uded

brom ne content of the resultant solids being reduced

in the process, said slurry containing during said

period no nore than about 5 wt% (preferably no nore

t han about 3 wt% of dissol ved decabronodi phenyl et hane

product being treated in the process. Before form ng

the concentrat ed sI urry, the heat ed conpound can be

o o a o o,
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slurrying-heating process, conprises: > formng from
decabr onodi phenyl et hane product, a concentrated

wa@giosasmdd sl urry in an inert organic |iquid di PUEOS20871076169

heati ng such slurry at one or nore tenperatures in the
range of about 60C up to the tenperature that is just
beI ow the tenperature at which thermal deconposition

cabr nodi phenyl et hane product begins, ,
Bl T S n e Grraties<gr phes et gﬁé?rrgee[h%élf igfrared

ﬁgﬁitérdsoertﬁlrzeg of BRHHERICWAtEY, 1sBEropyIARES]; 1:3auRursd déid éblutlon formed
cont ai ni ngi during said period no nore than about wt %

(P erplapty fioohntiecrii wlole 2gidwtidy d%qm?crrlseoqh%krd Water a
SRGRLRd kcﬂﬁ'tﬁﬁ%ﬁﬁé&%&[n@%%&hep 80 ROt Nﬁ@ﬁta%é 6013 dr h\%zog and
Frocess and > recovering resultant particulate solid

digh of eatey] with ytising G e tstangardized siper tnilttﬁtﬁ saletiong lppweer%rt cane
Seh PR aMERed DolR [AE Dbt Plaglo Bl ich PO i e
W@@ﬂ@?ﬂ@wh@@Cﬂh@%émmmnpK@ﬁhmme or nore mnor

ti | tue

0858, b BT S e SR R Eeea s Sin s RORPSHEHTM FpliE S 004 0
@08 g,of sanplbhavagtad teDfOGml gr p@nrabhe)nt aempet bitek &lteatpapdiicfolded
1n?1§% gaet f1 eco ]i anc{ glo do 4o he pé% lg’lgﬁlgrq%lg)?dh&geerngfl %tehﬁlno%las—Ogg
mmdlsl@dm ﬂrgkellt tmersamf)letlhe lﬂbﬂy&) i 04 pds om%mpﬂ@ weighed to the
determ ne the te gﬁr i C %ﬂ? 1 1
HEEOMHWAT, DA BEYi H: PR ehéS Adtet'; ppfoxmately an equa
dﬂ@rﬁ@b i 6ppmdb1eh emel segah?r?e ceﬁfsﬁl@ usqnadae inge pﬁ&ﬁ?m Jdnisle BAder of the

e done se Di annlng Cal ori metr
Uesgesy, O%§r P%H?I“;ﬂaélb ﬁaﬁ(ﬁ e$ B?Hﬂr b*rf@%‘e‘i%B%WFﬁ’g%ﬁﬁﬁPs‘ﬂe
$ldOWel P&t RAS @§mﬂ)l@ HoRd¥per afhaal Qhe (%nwl@ ki¢ps RRAKKED, (a) To the
decabronndlphen et hane products assayi ng about or

ceRrstionn Hisk aid . gf cir}@p% AFFENisF solutlon and 3 drops of ammonium

gﬁﬁ?@@deo B dRA eV LL BRRGichlyset it 16BYwREnAeRL &6lh %&yﬁ@ﬁoﬂberally

200C to about 2300C mrthoutlnltlatlon of therna
WpboTHESE gicats.to e wiowper/sample dplslgis eplpcs|hoklsr i@ thestop of e flask and
hENPSF al [hEDneSudM @S %Ebggerwﬁy Fabi/y AR ofer Bl ifch e
wi th such products. [0019 romthe above 1t "w
platernt haanerrwtlprhe cweséletl em‘prelﬁ &t uragheglt anchiectre ispithait &ter ﬁlmk is gas

f

5o 166 e SARGRER. 005 1 860 CURALAD SO LELIZAE e
jsvent gurgmt.| Y aanﬁzfgepst @ pleyent hdd mnmgreatsq (cloPlbaerthe 1nmertdule:ombustlon
PSS e Rk Bak 1T A0 N SelEP L) BB e
tadarhpie by cu&rmng av eheainfrared &ingr @tignig teef p@et (dypnscbhas rhatsemple

G R PR FoR BB 1GH PHT £ G O e CR el or oo the
ﬂz[sﬁ t6l eeietdr 8O Irﬁtgmésmﬁlg asgihld'ﬂ% th? E]]gshd fyeqE@Iy dg?g% Elggfrg&ﬁflc ©r six
BFPJ] ggg(ggccé ﬁ ]quﬁlée lﬂ%é‘f/?%mgfuﬁsf& %‘ﬂ egthﬁp][aﬁlglm sample carrier

SlAURE Mbiag waBAST cROFBK W&%ﬁ@)wﬁﬂ&lﬁﬂeﬂ o€ dik @iled v&a@érl @A8d 1 pellet
ar e recovered fromthe slu use of a

physi cal
%felég a |d6‘PPS|cPrf desdlyih oErngg crﬁhcé%orf%nﬂﬁ’%@‘dﬁg stones. Brmg to boil and

S§2Piadefl UL Rier BRI VBIUAL is Abodt 1B-301 KE; (gFQuQr[tltitQ/ely transfer the
|solat|ng solids fromthe slurry, the slurry can

ewsnsdighe Apskoipkeda 260 edotalltfgrny b@ﬂé{ﬁﬂpeif%ﬁ tped volyare Qfssample and
hﬁ’s\ﬁfgr sh()bﬁrb Jbgrd:xﬁﬁrﬁa 31@9 rl@é S1’ﬁL t @om QXhtht tlaz% tegfnte@tlﬁan rinses
slurry was osed VWil e the above

g ﬁPrrg {91Lrep ¥ fnglaamc ﬁhlemg Ibeyr a0l nlﬁge rﬂ@dfterlkrg opraguassstesstirrer.
are described in connection Mith treatnent of

decabr onodi phenyl et hane products, the sane process
technol ogy can be used to reduce the occl uded brom ne
content of other highly brom nated conpounds using
appropriate tenperature conditions to avoid initiation

of thermal deconposition of the particul ar brom nated
conmpound(s) being treated in the process. For exanpl e,
decabronDdlphenyI oxrde products can be subjected to

o Y 4 " o oy
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brom ne content of decabronodi phenyl al kane products in
whi ch the al kyl ene bridge between the two

weeesaiwenophenyl groups contains in the rangeP@f/UR00D076169

6 carbon atons, and preferably in the range of 2 to 3
carbon atons. As noted above, the process technol ogy
of this invention has been found particularly wel |

ted f redu0| he oc Iud ne cont ent
g@@ F%ﬁ%‘g eBARHSS é‘i eﬂp?fo Zg% Aéfo {ng SRefipn raq%wnyqﬂﬁw add
&daiﬁloamts mﬂ%ﬁ@b{ts%mdl HBENY heddB@ Rfrehch )i S0eddPOWD HSsolved CO,
- bi s( pent abr onophenyl ) et hane. h@§ﬂ?ﬁ The process

élclrrnlelreaag%ﬂ yithe agid 15 ideht() dpredism éltfﬁiif‘eﬁlé& the sypple, and
Qkar@ WA ®.1v 8F ioad1y NotAgm(ﬂ hby der QibR@ded acfidd &l iRdnGfacturer’s
organi ¢ conpounds having desirably reduced contents of
Bewyctiarse (b Roniandlank-byange pll agoveeyiensr emiing enly thenspamia gprd (k)
bicliRlveler¥GBhidgs! urrying and the slurrying-heating
processes descri bed above enabl e the preparation of

novel decabronodi phenyl et hane products having a

conbi nat i 6RBofN) T8 ti es which is deened to render
these--par-t+eul-ar-—-proeduets—-not only highly desirable

for use asambliécightan Geamiss, but al so as new

conpositions of matter. Such novel products, which

fe%esrc 1%6 8 nhlgﬁgeirsn g&nb loer I’HF %%g%l?lfr % tsﬁ agvt}e/lg ggnmldp e 12 {tr?e milliliters
ehdiloeh et Sequired I:temrm/ﬁrmtblmrk wnd N 1behesﬁdrh1|ahﬂ3/ Ldfttllﬁf:srﬂver nitrate
%ﬁgarent fromthe ensuing description and appended

{°fts. FURTHER DETAI LED DESCRI PTI ON OF THE | NVENTI ON
[ 0024] The processes of this invention can be applied
Lo an of 3 mrde varlet of solid brom nated organic

....... P8 6r omi nat ed organic

g)@@?ﬂo U‘QC{% I)l'ﬂﬁ:rt 1h§\()@)rﬁ rﬁéhh@ﬁm? MBS GQRfERthOft RBRUMmes refer
%@preferably about 70 wt % and nore preferably

‘RubrueccBdedkmmste ifdie@rodafipattisles sz Ber BPRiGccl uded
@0@6]" Nk bl‘lg-ih Br précRifRe W0 GOBhAhdo@ kY Bl%hhﬁe)/an@for ionic bromine

rom ne atom substituents on one or nore aromatic

tiraigide)i of depabrerorriigndethmd it e solleave Thesympledy dissolved in 1,2,4-

él%illgp)'blaﬁ Ye 'td" rédd. aQé’“EHe oc%Rlldgc?'B o?mﬁéa gd bro%hgé r T%lelﬂ&hlil% dé’ then

in enzene 1s ho more than about gr ans

rtlucat! td BO0E)e. bySonreddrten-df amhquengs sestampiudge srﬂutmc Hhe bromide is
0

%{?%Pt%ij q@ tllr C{ug I OJES%%O%) lﬁle&ﬁ‘gge%%r}léﬁ t%gbl?no ﬁ%rowatography The total of

oebebd bmbmarmﬂr’qu)mldel m:@hrumm&rrcpin ﬁntyfeemlh aﬁ@ detetknige thd o@eluded

%) [Snsrgecfggaagr?e% grgésn%et h %Ihog?gsalr% %ﬁ%m EuITF nlehe 2tgromlde from
tle ceb bamodi phea ydnmleamlrteomdle ¢arnled divadhyalayyd ddcandsd bromine
decabr onodi hen | fid

ﬁéﬁ?%f&eéldgtsﬁ Oug pgasp ﬂp%ﬂ%me&@ﬁﬂ%@romatography The occluded

slemakroRnd is phRmydd fBorh @iy inddfréR@N®nic déhide fshi@bnd the total free
bronrnated flanme retardants that have a total brom ne

conewHt Pramingt andebromidgnesatlt 6 ARANDENA PAY xaf UPe o6¢ u‘i%bTBP“ne is
EON EteRIUS BroBRdRR WRHBromid 18veR i h&okRdcdW Xt HE Bquation:
cont ai ni ng, say, at |east about 90 w % of a
per broni nat ed aroriitit WRAirscdiBon WPR t he bal ance to
00 W7ot QBGhRY bRGn RS RN hadd % Ofiowsower brom nat ed
anal ogs of the same compound, in which each such
pix figr elepsniahbiegiinsce Pud Ginbiosyrioh deaslgmantal eragineatnd rromide -
WE -0 Q 1ggKﬁH@§t|tut|on can be treated
ursuant to t I's invention. A typical exanple of the
first type of such mxture i a m xture of
decabr onodi phenyl et hane and nonabr onodi phenyl et hane in
any proportions relative to each other. A typica
exanple of a preferred m xture is a m xture conposed
of about 98 w % of decabr onodi phenyl oxi de, about 1.8
wt % of nonabr onodi phenyl oxi de, and about 0.2 wt % or
| ess of octabronodi phenyl oxide. Another exanple of a
preferred nrxture |s a nrxture conposed of about 98

~n7s7 r o A ~ ~n7s7 r
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will contain at |east sone occluded brom ne. [0025]
Met hods for use in determning the total brom ne

w@omwBesme4of such conmpounds or m xtures of conpRCMTS007/076169

and for determ ning the occluded bronm ne content of
such conmpounds or m xtures of conpounds are set forth
herei nafter. \Wenever necessary or desirable, such

ﬁBtPOdS can be applied both to the conpounds or
fHuride e Rgmsiheim3Ef 35 BPI9WE after they have been

SR joR Gd el biomife RIPEE Bl AcclillddSbroMRMndOBtomIde e of becluded
I's not required that such anal yses be perforne
@PBiRg- case. For exanple, once the brom nation

EORE ti aNSrhRE deMdN, Akt ﬁ)‘barraﬂﬂlg' a?lfl Jr&ed@e GREY k) ld@ﬂfi'l%mﬁéj Becluded
on repr esentative San'p es of he sane conpound

bposaad/or wnwrbéorglaﬁ@rmgdeha\ﬁecab@@wd&@mm anh e dplPvest e

& Ca§ PlqRRPHcRBR DGR TRKP fntthhdrdSHapn
i gns@?e that trﬁ Qo ehudey S DI romx%(g 3% Sfaph or
occl uded lbaorilens, eqrippedsetiuentcondupiaudesestor; a Dionex PeakNet
repr esent | e hi f
adopt ed fgfruloﬁ]tao%ﬁ r% ta C(glatla\é\ﬂég a{l]d r(?cgérmﬂgn%fske?lpsand a Dionex
[0026] A \M)Id’@c®aA&SHH;ICMolumIEIEQmppeganth Dbibugxi tanad@Je"r(i‘ibl HC
can be used |no%onduct|ng a process of this invention.
The chi ef reqU|renent is that the inert organic liquid
o#diend) mIkt ionodhréreacdraphiid bpetdiiag bmmﬁcrmaﬁmdl\ecqmpmwm&nt: EG40
during th oc SS han t.he chem cal n
of the comsbhRaaen b5 MRBRG s BH A et s g 75 KL @
this sensaaeabeﬁ@gdeﬁou@e&bsq@ga&MCABRgumdadnhmenﬁSumne$or
are those which di ssol ve or otherw se take
free el emERTAN IQ}SA&% fad ?é’élr‘“egég%‘“ ‘g“tPﬂ’@PlﬁF%%‘er§%>’CEr1€0de
o3 at) | a8s EGI0BPerAingtcBRdiiyERARMIsRE Aihel Eolloli@lg table.
possi bly may be released in the process. This reduces
the possibility of these materials (free el enental

by o ne and’ or HBr) escaplng IMTo The armogphere and
afiP6r ds t he opport UffY1UB recover such mat ePICEtEtgh

r@q@élon product (s) é&@g fio Lon1the i nert| fygani c

Ll f‘l I I Laoant onec Q\IQ [al C‘Ilf‘h n.t I'i ﬁl o or

| oo Or - OCTie TUTTCC I. llu T O =4 =A%A A NN RE Y T 9 ot

r-a80t i on product (s) @Mwﬂmmnmbecone hi gh enpugh (e.g.

ThroUgh Tepeared Use of The same fnert organic 11 quid
dﬂlﬁ%nt over tine) ‘%“?ﬁ@?efé ®¢ki ng t he sk eps

negessary to recoverg@neso B0 Bn@hasidah Neseyial s or

reaction product (S)| ff8m plGidaNeEEPOT 4afhE| | 1 qui d
di luent. [0027] The(L eLfraglpani c 1iquid dfdgents used

in thao Nnracti ~ao nf st nventiopn—are rnfn rnrl tn ac
LIBLIL LA™ rJl AU T T UL T A AY | L B4 AT

A3c0because t he sglGachnatiomat ed organi ¢ cingounds or

M XTUres of solid Qrom natf ed_organi ¢ _compounds treat ed
uant to this i /&M ¢ m concentrated slurries
therein with only vdrP€¥ai?t amounts of thee&%rry

actual Iy dissol ving a given inert organ ,quid
d: ! vepnt—at any g: \vlvn\VEﬁE\cf ant | rat +| e Cnr-h ]i@erz\ll\nlgl%{t
organic liquid diluents apart fron1use in this

[00¥ENt DN TAE e GQ&B&@hﬁdﬂslﬁF@Mda&@ﬂgﬁdﬁéﬁmﬁm g«peafus re@ﬁtlwty of
t hey can dISSO ve a wde varletgzof ordi nary or

conpounds .17 RoRegohm et AE EREhpPe 6fmfl9‘ﬁfé§‘“6‘flel}er iLG grade ©
sol vent s k@iuHSEIfi@S rdaB&li loraAE GANIS 0! 1I V%% &bl on W8 B Rurh Rulfite in
the processes of this invention include, for exanple,

sat ur at ed W#fdr ocar bons, unsat ur at ed hydrocarbons,

aromati ¢ hydrocarbons, ketones, ethers, esters,

car boxylic acids, chlorocarbons, chlorohydrocarbons,

br onocar bons, bronohydrocar biens (i ncl udi ng

br onobar omati ¢ hydrocarbons), bronofl uorohydrocarbons,

br onochl or ohydr ocar bons, and alicyclic hydrocarbon
conmpounds. M xtures of l|iquid solvents, including

m xtures of two or nore of the same kind of solvent

(e.g., two or nore different saturated hydrocarbons,

two or nore ketones, and so on) and al so m xtures of

two or nore dlfferent ki nds of sol vents (e g., one

T Y T D TR Y | o T . o
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tenperature(s) selected for use in a given process.
While inert organic liquid diluents can be used that

W@re@seslods at room tenperature but whi ch becoP@I/Ub2p07/a76169

at a tenperature above roomtenperature and remain as
liquids at the tenperature(s) selected for use in a
gi ven process, it is preferable to enploy i nert

rgani ¢ liquid di]uents which a e qujid state
@P%ooﬁ‘ﬁ t é:ﬁfa%t?%iad”é‘tl%ﬂﬁahrtﬁb?@“ﬁ p;?OJ&P% Bt i prepared as
t enper at urgwRel POWoh @At E R@hAL UJtaﬁﬁialﬂnQoléﬁont h1eooo ug/mL) is
tenperature(s) selected for use in a given process

The proce®¥PaEn Be witHitec OddUrdel wdper Hroridprei a 100-mL

pressures yhfunfehR flatie rdﬁlu@ﬁggt@ %Hnﬂe' qu &ial(ghﬂeﬁ &ter URERxing well.
at nospheric pressure woul

t enper at url&psiy S@M%?@WI%‘FA%SBW 'Proan@u Wab@fb&té@@fd solution
Al ternati vghy, ,the. OReEpldiaN rLQFhQQBQééﬁJrﬁQd% d dard
tenperature(é%pagﬁah %ﬁ&ﬁgglﬁg%t o?ganlc mide standar
di | uent b@@lhgorplmm/a H¥dmb velonderivsflank WQgﬁhtlfetﬂm Qleé @V@y@@l with
to contin e Cipa»
0o LR SIRGASR B0 SN I LGS RLSB o
non-1limt |1ngg/mkaﬂmlbez$ni¢6f t B cahdluqtsnef tthel laqem t®n(idan dalibration
: E:I Ir i ?gfrao}ljclriaﬁ Soakl] 1onhare ?o%d%d: nEe’lng l“élru Ro%?see{l%gt%gan?pqer vials for
i nert or gdnplealeiagaiyds.di l uent in a process of this

BB, p bt T a0 R Soptiiiike P Wlis e

(b. p. 121 t&Chpthl O neeiadddo bﬁ)mlﬁé’%@lde HGB}ﬂﬂﬁﬁt&di ene for the

(b.p. 168-170C), tol uene ( . yl e

144C), caPBuwretit rloé’é‘h?%}nﬂ‘@e(b%ﬂ’ %ejj d?*f’?f)“n O%F%%ﬂhéfﬁtgﬁé four
(b.p. 179Qmpld b%@fﬁ@é@ﬁ@@d&@ férbagh sale) that is analyzed The detailed
1, 2-di br onpet hane .. 13200), chl orocycl ohexan

(b.p. 143 a@‘ﬁ:}““b?%??é‘&&?dﬁﬂ%@i él??efO{IBW‘ﬁg 8 ?@%l@%ﬁly 0.030 g of
br omochl olRMBLRRNE welkhbd 11@(8940 nm h@B&B,HMX?'Eb@n\%aI( BbP20 mL of
1490C), di bronof| uor onet hane . , Cis-

1, 2- di chl drlektrishloehenzers is ad@?@ts@}he Vil eﬁ%é Molametric [pinst, the vial
155- 1560(:)19 c &f Qgﬁ?fyqlvlﬂﬁﬁﬁ s@lbnuﬂ Cag%%@@@ V1a1 is shaken slightly and
nwbronntoluene (b'p 0C), acetone (b. 5600), %

met hyl ketSQIn@tf(dUOpVet 112?8@@))16 dyl:Adﬁ@ﬂftlan@nere@ B3 pbovwsnntammg
00, I,I- I P v

gl ycol dl%% E@ﬁﬁ@oﬁ%?4?ﬁéﬂ&@&@%%% ﬂbé%’ ﬁ%i%gkﬁ§%¢£§%@nmg
et her (b. plockZo@@yoximuelyyi5 @ fdyl0 kimtienevithipcensioB@O)king until
acetic acigd 0 aci

0C), ethy Ithe as(%lgl fa%théls% sog)ed7%>6% C?etel‘&l%lil%lrgl’élé:% a nlge ?Jgomlde) the
13800), awdﬂ tise temayhd cﬁronetﬁeylbadn en(( bxqotly .'BanLOﬁ) deionized water is

Br onbbenzene i.s referred. i nert organic

G Dot f Simedidel i 8w Sk PR s bt igge. The via
[ 0030] Theemdimusthledf (f)ITor ldewofiiniag @ctaloscgRded bromine and bromide
compound(s) present in oncent rat ed sl ur s .. :
oo S e P R Bt TS BF D6 Rk ol ] S sutfite

can vary depestinn@idhpea wakehs fraeéddisly agddd@rdugie eel §eytum cap
of the brom nated organic_conpound(s) .in the slurr

t he |dentlyﬁkﬁF“#ﬁéyE@ngﬁéﬁt ?ﬁw§§§9ﬂﬁb(§%E¥ﬁé“ﬂﬁﬁ%@@n°n
organi ¢ | iaGyhigr dirl208fthute@neh) tiheng L ORI M1 b@e@'&he\’\wﬁ@"'aqueous
the slurry is to be heated. Cenerally speakin

concent r at®@" $|renpyed sndy Siggreq threyghe (ﬁﬁ\?é’z{yﬂ)&swgq filter. (i) 25
contain atle &8 e ahgud Sgtgplpqg %Jj@&e(antMQhé‘% RhrohfA® raph and
brom nat ed organi ¢ conpoun t he renmai nder ?o

100 perceﬁnﬂwvdenaﬁ@ng@@ammyum%wmgu@m% or nore
conponents serving as the inégrt organic |iquid

di luent. Typically, the anounts of broni nated organic
conpound(s) in the slurry will fall in the range of

about 25 to about 70 percent by volune of the slurry.
[0031] In one enbodi nent of the invention a

concentrated slurry of such conpound in an inert

organic liquid diluent is exposed to a tenperature in
the range of about 60 to about 2300C (and preferably

o o I AP/ a2 I e A N NN N\
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tenperature prior to isolating these solids. The
concentrated slurry can be fornmed and exposed to the

W@L@sasmwdd t enper at ure(s) by preheating the i neP€T/US2007/076169

organic liquid diluent to a tenperature in the desired
range and m xi ng the conpound(s) to be treated and the
inert organic liquid diluent while the diluent is at

or nore tenperatures in the desired range. Another
@Bg?;eo@re'r%‘&algﬁ?qﬂnﬁ@seflﬁ@ Bl rated slurry is to
m X tdhe CaRROYARESHset %eh@sﬂoh@aﬁaagr adehidcefrbi @ublicate injections
organic liquid diluent while the diluent is below a
t enper at ng theindipdudl sindard selgtigfe BindThenisrPoREafieriag istartsulated
resul tant yghslfelqitibh: agitation to one or nore
tenperatures in the desired range. Qther variants in
t hese procedures ar&ve8exdee (CAKCEIS) within the scope
of this iMFention. tt—-is-desirabte-to-agitate-the
slurry at |east duritprfardfsancentfatipméuganll), of the
heati ng period, and where applicable, during the
for ITB[%)I on I: a}eg of ﬁle%&r}{idggee}ﬁo} eacil fsa §'rt§neig coff ctie%dfup &lg area
amount of heat energy, e.g., 1n progressively Tover
anount s, cahthedrappd pead it he bhek g1 agrorgangs wiith she expression:
tenperature i s decreasing. As noted above, a feature
of this invention is that thg-pagecess is conducted at
a tenperature below that at which the slurried
brom nated aronati ¢ conpound can di ssol.ve to a ,
Subst ant i A"CkSx it BF AEE RBUF ARFPE GFHaAbd e gl the blank peak:
di luent. Thus, the processes of this invention are
perforneda'¥2€% éngﬁpégmﬁ Hwﬁﬁn&e§8%Vent in which no
nor e &) han Tab odtrebredvetr@hide PaEL €8It eachnarfle freépakiiyn N9 used to
nore than about 3 wei ght percent, of the brom nated .
aromatic @Stﬁ%% gheitetaljregitpden %ﬁocﬁw@‘bpl’\?@*i‘let ngrompide in the
the inert (@ngandife ihk dibeksdh! uent. [0032] In anot her
enbodi nent of the invention a concentrated slurry of
the conpound(s) in A& N nert organic liquid diluent is
subj ect ed PP® grT ndi or mlling at one or nore
tenperatures in théggéﬁﬁe of about 50 to about 160C
(and preferably in the range of about 50 to about
100C) for ex i I r
pr ef er abl 9‘% f %rlg éso%g g%%'iegf al(?lé‘aﬁgft tﬁg Q#ﬁapr% elﬁg# %{)%E&nie {agtor for
about 3 hdbmngde, AMds sy empme OEsabply ckpressérbin gnge (gfproximately
about 4 t . [ I | & or
anabl i ng. 18 & ST DY o BRE o BBl rGRR A%
t enpeh)at urlbe levhle pEadclweed biohénesamdiictsc briominegbloatided are calculated
(recovere fromthe mxture, far e e, . .
Centr fugdrbiaro e e s dbr 7 RIS oy and bromice
enbodi mentsulfithereexd)enid foo undtrebied hienid baminatmdsulfite) using the
aromatic conpound is dissolved in the inert organic
li quid diF@gﬁ?“Ps mnimal, i.e., the inert organic
ol Weelu@lidl brefineat NQ (PHINYE fofal tbEudOEBHTeCAAt Bbfsde) N (ppm
solution nore than about 5 wei ght percent, and
PeeresteIOMEs) nor e t han about 3 wei ght percent, of the
brom nated aromati c conpound. [0033] W thout desiring

to be bound by theory, it is postulated that in the

Eﬂ@@é@%@%zﬁﬂlféﬂs i nvention the slurries undergo

E)U%r O Snt NG SV e Rl HaREds AR doi@lcrdinRing SIARkdBREb lorQuest
etween a small anmount of dissolved bromnated

SBnyreetiphataenetsr |vethg aPrapRIiaR sEpplefigviseol Vidg BHrtoymanhtskepld be
conpound during the heating of the slurry or during

the grinding of the slurry wisth or without application

of heat energy. Thus as a snall increment of the total
solids in the slurry dissolves, the free el emental

brom ne originally trapped therein as occluded brom ne

is released into the inert organic liquid diluent and

the resultant dissolved solids are at liberty to
reformas solids while a fresh small increnent of

other solids is dissolving to release its entrapped

. - Y o o
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the inert organic liquid diluent during the
processing. [0035] The inert organic liquid diluent

W@ 20080876secused or recycled to the process. WiePCT/b82007/076169

inert organic liquid diluent contains a sufficient
anmount of free elenental brom ne and ot her brom ne
derivatives such as ionic bromne (bromde) salts

r to make desirable the r of such ,
Shvefde rmE ey b 9dEx AP B AED oyt using
thE Olg$ &&g then NBC QHREe SMRrddHRMKAE c¥PéUSh (O03&Iunthe After
foll ow ng anal yti cal procedures shoul d be used for

ﬂ@tdétdrﬁaﬂ?fh&letﬂﬁ%cefl‘éﬂ?lutﬁﬁllh@ folgperti es of solids before
And/ arowrt e entdlR tﬁ@tsehﬂge tcﬁﬁltps Olnbedl ¢t @RIFYor RROPERARRE sample

aromatic or%anlc conpounds rocessrn%ppursuant to

t hi s shelf aithilight cqvar tHmterhahePast NomberBies E10SddP bt heraflectance
Test, st is recommended that the solids to be used in

the test be sanmpl es whi ch have been ground. Thus
BanplSegof vppevedes tnomethe sahple Bitgteehddilhihe Samem tglapd ecdll (HypnterLab

sanpl ) e nd .
AR GRS ST GO RS el St BT ER ok
the ph@dmmhwmmpbe&ueﬁdnwtbspamemxrngquhn&mmwmeMS
ﬁglo;"lg S %sanb%(le el(l)‘[? r?c(rﬁzaotnl 9 ﬂard ﬁurtlac ! ecggr[@ ose Howder an(? then
i n a glet tw filledsoit ﬁuﬂﬁagamstah@reﬂadminee boroso fﬁhlethe] pbwder w111 be red
Pul ve de| 02-506. The Jet
purveFﬁ251*&6@%55§3§m6@8§£ﬁ$ “Gddress is 1255 North
Ohur atovét the @impl%&‘lr ®8h Hardphilie@B0H.7 Thd 66ver ﬁiildmlzlae the pos51bility

pr esent I n add ess is P.O Pa

08065°|} n@ tﬁrg%a @%n‘}?}? Setefigf ﬂHB‘r‘ﬁ?af]Lh&t P%‘Jef é%‘i“P]ﬁ e the
pur pag@surshentligaiae. gr ound under the sane condltlons
mhenever possi bl e. Determ nation of Total Brom ne

Bli gl e Rodisicgionvetdngce oo By dero Dampp Febih sl read the powder at
det englsp@gkelinds BRMIGH OB BRh. TRk %Q the Hhtes ccﬂ@ﬂr@&ﬁlng for a single

|nvolves burning in an oxygen-rich atnosphere,
sanpl @B f MegyeRAcHeregreeenting dhe jcplor f ethie rhat% né\vrregmg multiple
red U%Qiuilgﬁ nlifighi RS A derifint ParBAG AL &ERIE for-thi@drR3fhSes.
medi um brom de content is deternmned by titrating
R t h Recpadeghe pvieragacon valugs pothersaimpledaichc and poi nt,
in t t nd
08 neU R R Bhostdd DS e PR AR SR IRV
Met rohm 716 or 736 titrator, or equival ent, capabl e of

na nrllrvolt titration. The silver
ﬁggd@ iz¢ P ln&l Met rohm 6. 0430. 100 el ectrode

[065t]al Tay datamines rﬁ&ﬁ4&5@rage)) partideudizeal e rtoultds B626@Néayeter or

ERTRRPL R DR BRI B R o RBBA e

T spraidg igRidtiehs ¢fAhé Mdiufitturdhgetdlowed oduteiatNely, a Horiba laser

et MO PE 25O 1o bOSULNPYE (R Byslhp iR vsed

Dhe Foddd@RBsvoRRE weryEe hd pod&ikryl SAMpRI §FichGin #kount in the range of
Dei oni zed or distilled water, isopropyl alcohol X

@@Pt%?t83@6P6U§6P9t?5ﬁnrHr%%dbew%ﬁﬁ@awemlVaﬂhﬁées%ﬁn“mﬂwd
GARGEeRhza! §died BhlH k. aPldindRthGe Bl Aispdissd k! @fiple in
water, a caustic-arsenite solution forned by m xin
Vaigeeshngra Gepegsapiantiabyds el reument o fThiaSpmenaends flrrqltt@c? thggfugh a
fﬂ@ésﬁﬁn@%éﬂr\vﬁ&é fe éﬂg/deropa;tmléts@ﬂgﬁﬁ@la%ﬁ gf ﬁkér\’i%flt n]bétE&&@ in the
sol ution, cane sugar, dry conpressed oxygen,
apeingeng r%arm hl}tr:nsetv affbe ilighl scattered.s GThat Gapmpulen in the instrument
distilled water are the cheni9cal s used in the

procedure. [0038] In conducting the Schoeni ger

procedure with a solid sanple, an anount of 0.04 to

0.08 g of sanple, weighed to 0.00001 g accuracy, on
creased black filter paper is folded inside the filter
paper and placed in the platinumsanple holder of the
Thomas- Ogg conbustion flask. If the sanple is a

l'iquid, to a O 04 to 0.08 g sanple merghed to the

o S Y 1 o o, . - s -



10

15

20

25

30

Thomas- Ogg conbustion flask, and a black strip of
paper is inserted between the capsule and the platinum

W@ 200pg76l0l der. Then, the foll ow ng steps are PEKRES007/076169

(a) To the conbustion flask add 15 nL of caustic

arsenite solution and 3 drops of ammoni um hydr oxi de,

(b) Flush the flask thoroughly for at |east two

mntes wi t h oxygen. |berallya silicong rease
USSPt perR %nliﬂ”éc hotf terdd BE‘&EP@( ﬁ’&Fdé‘P“ﬁ%Ht therqmypsuch

ﬁhfeasﬁféﬁleflﬂsash" F{Eiﬂlyf | 10s bephafate adprdse@aitveOf@npIRr 6f Al g«u&@ .powdery
St opper the ask with the stopper onto which t

PIOHERG 3R TRICFES O (iF tot- thbalitEiag e s EHhgt @hich hag begp geqgesstully
aﬁao;%eeqm EodiRr Lb@%o tReuhéASking ﬁs Qﬁ'eﬁl \tdhgﬂé mbien

inverted. The silicone grease should forma continuous
seal around the entire joint surface. If any gaps are
MB56PhintBeMMLGiMr €ase, (c) Place the inverted
conbustion flrask into the Thomas- Ogg oxygen flask
[0652]arMdting riicingr detamingtionsgaiet eenduitedh ysimgen , DidfeckntitlgBeanning

|
B BRSSO T 0,08 I SA D ORI, o
EQiI@t BRC swith it hieanﬂilrdS]RS@ eedrald Tlnemmsl Aoalg at000 HRE |cn1$:rodiler or
e/%ll\ialsehtS% (L ﬁlas {glﬁ oL s C%S Kol aearélﬁ ﬁ?n% %t? lE\/II,]O% Bw OF pquivalent.
The/BSO Kh@ilKhave I’Ebektrﬁmc@ﬂyl cﬁiﬂm&&i fon Bhdeynef Mpetalné! offgstcell constant,

twenty mnutes, (f) Rinse the platinumsanple carrier
HNdemPrEAPRSFHB RS § Beagne frertlOASRIIR ShRIGPESY ot pitiee rate of 5O
i r
oglgslsé ca% 1‘3 tﬁéo ngg(gpd‘ﬁ& Scl\g%@gp %hegﬁjgéegﬁrg%f 5%(31@115; point
@ett@nwtlolevnget bedbiog lin amadDéﬂiap drtatetgermeksofviit eerst material at

{ W B Be e ieriet ey 1nabiby P UaisBl Ay sprovar

§ioMop @RKRermal MhatyQt $00Me! dKBoR: i$ 84X & dBPdy eSS Bace. The
shoul d be approximately 100-120 nL. Followwith two to

mRl gadoterm isripggsdiedusinggthe prgmqidnl tppebipe iotien. melda exaragneter of

§1¥e|r<{s[ s Q&fa QR4 Bhs@@%rﬂp@ﬁm@@ AHdh 9 ﬂleatelﬂﬁé}ﬂﬁlté 4 the intersection

stirrer. A(:ldfyto pi nk endpoint wth 10 nm_ of 1:1 H

Qhe bgselineyathsoiapgenbgraws asthe poinsed|vhagyme dlopaielt the daading §dge of
' frd r

B AR T LB EARR T ATRAL il SRR g prsn

ths resgtiedor the Yndividuad gerde shtrdd S Irgmerted.i tIf odeviduat peakk ere poorly

%@qpeide 1gra§F%Erd %%:tg:l%}rs GsuV\fllta 8&3 errllg glg gro Nme%:\ﬁséﬁfﬁo& are geed to

QrodRunaraashdf ateI«netlmmdtgmraMth aaldozizc@alspeem omtting onI y

the sanple, and (k) Cal cul ate wei ght % Brom de.

(S-B)(N) (7.9904) % Br = Sanple Weight in Gans where

Betesnihdi@n roF Dled:dbfdrﬁfdﬁoh@ﬁvléthdn\t@Ifodil't:ﬁ'Aﬁixe requir ed to

itrate_ the sa the m| rs of sj

(oS H3; o6 BaR DT isth of e abiaroniplH e tiag Proqee Hisgfollowing

protdiatel shyul@be tifed: sil ver nitrate sol ution,

Det ermi nati on of Free Brom ne and |lonic Bromn &S[ }
ehges I gas

R T A M e B i

ski | | chidmdidy@aphldr e§@VBEd R Sipp&F ©iih & Aahd BnOEGdE &L or, a cool on-
brom ne in the product particles as free brom ne.

[ 0040PMIH biemgeratufen eandr GESHYF e PIREEHNPI¢ etndstni 49  temperature
occl %@é}arﬁﬁlﬁ@ &%a@ﬂg// %1d' oﬁk@lemﬂgﬂaﬁ? 76’% %fneq&)valgl{t automatic
decabr onodi phenyl et hane is as The sanple is

di ssohjgesr i A Hewlew/Pagkarde hio9%6r & b@ﬁ&fetﬁe of ehrpapigrphie [data system
occl uded brom ne and brom de. The bromne is then

reduced to brom de by the adiiti on of an aqueous
sodiumsulfite solution. The brom de is extracted into

t he agueous phase and determ ned by ion

chr omat ogr aphy. The total of occluded brom ne and

brom de is calculated fromthis result. To determ ne

the occl uded brom ne the same procedure is repeated

wi t hout using sodiumsulfite. The bronmi de fromthe

free bron1de in the sanple and brom de fornmed from
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is extracted into the aqueous phase and determ ned by
i on chromat ography. The occl uded brom ne content is

we@gaosisiteetd fromthis uncorrected i oni c brom dePeBESLID7/076169

and the total free elenental brom ne and brom de
result. About one half of the occluded bronine is
converted to bromde at | ow brom ne levels in
accord nce ',th f{he equation: Br2 +

=> HBr + HOBr
Ther ef eyl Fiioer SO Bt M pgaation and analyss

fol | ome: gap @Fﬂﬂoﬁlﬁ@?ra hie Bl is Brrest @ﬂlca- oger%tuélﬂﬁmhfgﬁitﬁhperature
of free el enenta rom ne and brom

uncordEeipey §lghileMpk dh -ty Péémf]lmmeckpﬁmceplﬂiﬁlam%m 4SGE

est i naied/@85-b0l5 O:fog ARMPH5158H).Cc brom ne = ppm total
occl uded brom ne and %)rom de - ppm of occl uded

Bt oniHe. chppgab] uspd, i theaprepedyist 4 |dibrememetpgngr @P s helhigm. zero
pr ocegiléc&fee hycﬁgge Qelgeérg(ﬁéﬂaﬂg afC %IHdﬁgdebr L REn ARG Abr the gas
i oni ¢ bronine” (bromide) in decabronodi pheny |ethane is
as f ohrawvesegripd0ua]a) AetcTioe tmmtlrre d3&Ui (oremet empéradess 70°C,
a D b a ~ [ ; .
equi g%gﬁ/% %%%Occén %ﬁol Vit %dlé?égé:fg %IF ?Q%é %ﬁ%ﬁg&(m mL/min; (d)
Peak Nelet pxhssmnfa# Ogsigptny 1285 H)” Pal I(HoL/inum) 814 pprices 8i0myig (ca.
syst ex | Q Pac r) 0
el%%ﬂ@sx %gtco(en V%nﬁtgrrn eraty 6% 18‘8%12{1?110 tg) 50°C,
The i ot Kohﬂ(a)n‘mrhm@r a"pimjectmpmmaat cowd on{anmntn; amls(g) myeotiarevolume:
(a) Oe}(‘uent: EA0 KOH gradient, (b) flowrate: 1.5
m/ m ‘c) injection volunme: 25 nL, (d) detector

CangeThe280cadtne i&lec)lvé‘sump rfelsang s&ﬁRS(aiJkét hip the g chfomatograph
suppressar_curyent : rant:
Aut oS B%P%%SSE}SA;? “P%‘é‘if gyoae ﬁﬂ%?nf%‘%g&ﬁ’ negiEgpcrimp top vial

oper aint Rél QQi]pd iPldc@ % dtr6madethhrtoddhd &utd hﬁiacfdi’ |ah(9ihﬁddglt into the
table. [0046] D) The requi red chem cal s are
dei ord?z eﬁ“%ﬁi‘t%%raw th HDsWpedi flrn se¥em: Q) t“ff’l%‘f 01(’>€)38 gram of
Megohf £ RsditHe8AtBline (dhlpld iRodat1d &l %‘la@peﬁzﬂeg@ add® Ieﬁ;)ugh
grade, (c) sodiumsulfite, reagent grade and

Wt % %bremp@lﬁth@fe t§ dufing thessampiet @elglﬁ URelP 4P .04 1¢) qu tlrfovlal and

St andandi zaf;i @D pAakiet MalC&ﬁEeﬁlﬁhg 1R Shipndaks a%%fnﬁfe' A8k on a
"B" is prepared as follows: A concentrated brom de

st andwfrate olhighi it ¢pPredOately/ WLS- iloopmelbareriobtpe vial slightly to
wei g b n -

Vol urhet e orp B 8y SPAE o PAES £3 ek i ek Mah e horolae
vat erat grecame ximeghasgiel sampleiis pleedsinghelbotplags olfuafieoane iur check
The bratio ndar n

or epgtgle rrgp?e gI?Ci f)ei %ertaln t%)tO& al orrqu t d(i’:]st(s)onlceedh t(5 t{angfer the sample
br omidie tbd haaabarcdrr@abpj yiabindi smlot m tﬁ@@lﬂ}ﬂand/ CH) laﬁreiprdlyz: as possible
flask which is hen dei oni. zed

wat erpl%ﬁd&ﬁ‘n ‘“v\/é?Pl b T‘H*gos 1?}?%%% &gi 1316% g‘ﬁd syyle into the gas
sol utdhﬁﬁnai:c&raphf 1 1vgik Mimpsrtaat ot dﬁjectTVtDe abangpleot wardf, as the
the | er e calihration ndard sol utjon are

| o r HoR Y D6 yE S SO SSHROR o edeR or

Dypl iR318 aRatepsiedl. af @R48% fo} debati@ishigHenyigthid®eand impurities.
analyses it is recommended to prepare duplicate

s anpl REEepighromiers figierniped hydheamst GnolvBy rsHsugRds as determined by

det ergid BR8N RANGHAbréMiRe UBEOK @ ChacdnPdufid. DESMEARple, pure
(brom de) determ nation, so that a total of four

sanpl EcHrapadiphenypibates iwd f&r2each %anplremimiat pad  pure
anal YizathrohbpilalRinhftha3RELY bk ® dtoRhocedur e i nvol ves
thefollovvlng (a) ApproxmaterOOBOgof t he sampl e

IS wei ghed |nto a 40-nL anber glass EPA vial (b) 20 nL

of 21
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1,2,4-trichlorobenzene is added to the vial using a
volunetric pipet, the vial is capped tightly with the

waepsusiceap and the vial is shaken slightly aneCT/US2007/076169

sonicated to wet the sanple (c) A blank is prepared as
above containing only 20 nL of 1,2,4-trichlorobenzene.
(d) The vials are placed in a heating block at
roximately 95C for 10 nutes with occasi onal
Eﬁg i ng Nowel %ecf“?femg [RpAngleriqae grodugit \Pé‘?jiuf‘@f gy provided by this

@edRibAar dhgrabeited bYMaRhHen b&l R d@}nrnet et @l thd nge of zero to
removed fromthe bath and exactly nL of deionized

HeretOSipem;, Arisan BYTEFY Sizgiefet) letaﬁrar'aalgjﬂf%@ Récrespt HinEnpolpyL value,

feans Bferdngd ),’e[ﬂlﬂlg%f afl fé@st \éb(ﬁjt 88 eiﬁﬁ'aﬁ-ﬁm%&@* eﬁgwﬁefs}c Iﬂ%@ﬁ using an
determ ning total occluded brom ne and brom de th

vigzgund sapplpoRf @@out 39 dase B@fweaﬁeveéﬁa@bwl@mtny&thanes of this
ﬁggitﬁéfp aﬁﬂ'lltlf)flatlg Iﬁgg lﬁl[ ﬁegﬁ: dn@ cﬁtethé) %lﬁ%g\ﬁroﬁéméssutlhzmg analytlcal
I medi ately a hrough the septumTcap by neans “of
EyﬁﬂngédaWh@xMwamlrenalns seal ed (g) Each vial is

hake i
B e posann R ahe Sl UL SRohiloehBh & angc ot goour o8
@mbmﬂ999GMQM%through a GHP Polypro syringe filter (i)

tered sanple is ion
o eGP RIS T S HES AR 3T g

&ondi A icoment [0 Ok biGhineh@ranatieuwlf déss ol absedl 78r mosespreferably in

fol | ows d uses the response factor

%%F%ﬁ?8{%8E?§ﬂﬂfﬂggﬁgc%?% i nj ections of the individua

Eécaﬁﬂ)afodlpﬁaiyllﬁtheml proﬁucts poBess g ﬁd&iﬁ@naﬂ pepety l)Sare more preferred,
ul at ed uat i on: Pea Ar ea

?‘ﬁ] % Hf@ﬁ%ﬁlgﬁﬁ%&h@@aﬂ&iﬂ ROSHEERE ?ﬂlﬂl rﬁﬁ?’rfﬁ_&) %tf)“dﬁ)i or 1)

aldem®)ofort he Mdomd)darepaak he egefRrs@nP! BvehUMdré preferred are
corrected for the area of the bromde peak in th

fAcabiRMPqPhgaxtshansRraduyss e ving all e@(ffr adsligaal peopertipg)=2)and 3).

[p0Ss1e: TAS D widdeE:ANPRs Alustie ba@AP 6t iRRAHed B limil He ifi@ntion to
area of the bl ank peak; and Ais the corrected area of

eiHe Whairipfiesciediherey. irexagipies dck derabiopterlgpbenfeging ghtained from
fachS ARl &f Bfo@@é%rf@lttﬁegrb)} SroHRdod Of q@t (ﬁf)ﬁgnpﬁthﬁﬁbemt &Hcéildance

concentration of occluded brom ne and bromide in th
withntheedispdgspig afhlé SeRgsr Mesh.018,40R thatvwaspnel Bibjestedro iy drylng and

DRELE 5.90500 SREERFL S LR s U5, SO it B

mxtpndss@dhzlng gheaﬁboveabmlbxd Iifa?ﬂﬁioﬂl Qrood&dugs, dngl Wet icgke pepduct
Th .

%O%Eal edvﬁb pgggncf?ff ey dl%ggl QY€ %Ha?neﬁg Hrom?ne zén% 189 npé)rrt éf grrﬁec dbers)mlne

evel rom ne and 1onic brom
@r@nida)l CIHCEHIHIIICI‘fCDE]TﬂVH]I[l& Oidpteic A1 etamdscionyellovassd Index)abtained
tﬁ%@ tQE de g@ qﬂbrmnde(suﬁltetreMed)
AP SRR g@t e@ﬁﬂ% B8 ne (no sulfite) using
Lhe expressicon: ppm occl uded bromne = 2 x (ppm of
t ot al occlgged brom ne and brom de) - (ppm uncorrected
Bromi ne).
b 24.36

YI 60.04

[0056] Hunter color values are dependant on the actual particle size. The smaller the
particle size, the lower is the yellowness index (YI) and higher the L (lightness index). All

color values reported herein are for unground samples of decabromodiphenylethane.
22
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Hunter Col or Val ue Test [0050] Hunter Col or Val ue
determ nations are conducted using a HunterLab

w@0s0eest XE spectrophotonmeter with appropriBEBUS2007/076169

sanpl e devices. The instrunent shoul d bestandardi zed
for recommended singl e-nunber index and the | arge area
of view, first using the light trap then the white
standard tile that comes with the instrunment. After
standar di zati on, the proggéﬁ4%L%ied is as follows: A)

[003Er OlokRAMMAI iy SRARoRIR! @NMRe abdVetREdbrdhigRB1Ethae and
the refl ectance sanple shelf with Iight cover

1Rt afap Hpd by NS die dsgzhrapodphenylpthage gngencetone in proportions

b€ Get ap @@ca&%ﬁfodlp@n Qe ah’cp7(99)f%%f ab&ofR the W&J% heated

batch and fill the 50-mm gl ass cell (HunterlLab Part

Mqlninelmtaﬂr@d%?&llzoocat 0 ot 5. hohirsear@- ihac Ipr((rﬁﬁl-ymv)aled to room
anpl e thickness nmakes the translucent powder

@fnpefeturwray%o paatrbiiktespd foorpuet Bis celidte g rseligsnyae dayd at 25°C
T
trﬁl&uﬁ@&eé@%'& 1§se. u‘?heo&? fr&ﬂ tI% alﬂglg/ %f'érs(l@ﬁﬁgg Flﬁtdlgl%z reh

0o0se er and th ace’the fi
agai nst the reflectance port SO that t he powder wil |l
be red through the clear I ndom1of the cell. D)
Cover the sanple cell F% opaque cover. The cover

[0058]1M The prdchdurp OSE)tahipﬂd 1 waoieparddietdpt thagthé coreaahtedglurry was

S PR B o e DML ST E RS R, sprne i

popdriienspRe &vt% dumgdeckt@binbdipheafidtht@aghdteytpoyideluer@t The data
| east three tinmes frontthe sane batch. Average the

o e 20ty ese op didfirisd selists l’é?n’sttlﬁéf‘lée“é‘tﬂnbf’rfe AEREYFEtEnable L
representing the color of the batch. Averaging

mul ti ple readings m nimzes nmeasurenent variation

associ ated with non- unleXﬁﬁgdﬁﬁpes F) Record the
ﬂmg]agﬁlecﬁl)&ﬁuféaéf%émf & 1tvl}‘a‘§ Yﬁea%t &Iaept%at%echra‘%-g&\é the
procedure D 1925-87 to calculate 'l owness | ndex
¢onpgntrajgd arslypeyr t et e fagned  [heomer iilh atan@.ther[ oostign Tef the same
HELEEALABNIE RSV EEPIBRBLALE Cin®l BBporfof UL B8 wise of

S-250 ¢ or equiva 'S use n enpl oyi ng
mnmgomnmpMvad@mmthSZwﬁ%gﬁbmnwb@tunerﬁmdhwehneﬂmgedwwson

h facturer are
PR SRS AR DSl W R MR O
scattering instrunent (e g , Horiba LA900 Model 7991)
or equi val ent can be use rocedure i nvol ves
wei ghi ng the powdery sanﬁ?éﬂhﬁfglcally an anmount in
[0060]" altgeprodedade aift EXdnfple §rveay deginalepeatedOexQdi tyataim thﬂs ndage the

a clean dry al um nu t hat has been washed wi
SFORRBad YRer vEor OV disdrottndeh ndtd i dEnith olamBersme

@icsRems@phdnPRNSANP LRI | BronRbeizedtSi Y FropbrEMBr SeMt 18NHt% of

ultrasonic treatnent. This suspension I s circul ated

t%?@&’@‘ﬁ ighepxlediapg ?ﬂjl Leri% %@P@OPW@CIE&BH@FC ?Pa‘F?I]itréTe€§lu“y was

i@t Rf1uR OB h&rs.| a%erdalal 96 -thPB1aBRELES tHeNdrie@solids from this

instrument nmeasure intensity of the |light scattered

oPReri e Wnmanizechia Taklstlr Jpdable &l the feam eErep Broimiag eicksgieto free

8@5&&8&@n§h@@m@@@aﬁ§khMP&S RIag&. distribution fromsuch

measurenents. Typically, 8 separate representative

sanpl es of a given powdery substance are subjected to

the test. An alternative instrunment which has been

successfully enployed is a Coulter LS 230 instrunent

using its small volunme nodule. Melting Point

Det erm nati on [0052] Melting Point determ nations are

conducted using a Differenti28 Scanning Cal ori neter

(DSC) method. The principal equipnent used is a TA

I nstruments Model 2910 DSC with its standard DSC cel

and Therrmal Anal yst 5000 PC controller, or equivalent,

and a Gas Fl owneter such as Sierra Instrunments Mde

A- 2960, or equival ent.
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The DSC shoul d have been recently calibrated for

basel i ne sl ope and of f set,
W@ eoopesmeur e scal e using a heating rate of 10CPE/HSANT076169

cel |

const ant,

and

a nitrogen gas purge rate of 50 cc/mn as indicated in

the DSC Operator's Manual .

The procedure for the

nmelting point determ nation involves heating in the

DSC, a 2 to 5 ng sanple of the test material at 20 mn
t hrough the nmelt endot her MLk he test material. The
Uni ver sa Analy S ptijon of th

’%Eal%ts i SQO nt;]:*f %d ’\@I‘O%}l(g uh?’ d[% ePr?cplc{ tl?r&%t
t'race’ The™ thel i nt gj%? r°m14
si gnoi da basel ’.‘amﬁﬂ‘é mg]r‘?t ee%’g’f“pe
ifged he exmlmapol d onS( ol en‘per%gre iggh is
tBomerat uivwe/vat e i ntegsSection baseline Wwth a
tlamigent dr awn at t he poijnt of maxi num sljope on the

| Ragtineg e%:ﬁ}e of | 2d%e endpster m peakl Thi s 30al ue i 271
t(BkaiNdes &the| t point{ If multliple pegks are
pesent, | the repults tof the 1 ndividual [peaks shpul d
heyigreported. 1f|individyal peaksg are podrly reso] ved,
raphi cal, net hof uch a er pengicul ar r;‘_g I
gnngfrlm ron" a ﬁ)e '§1||sed § n:gcngl %?gga_pea 8‘1 P r§l[:1:e"i6t
endot hermaw th | 689 vi duaht.9peaks. 5[36t er m|rgads on of 1.5
Decabromnpdiphrenyt et irameTProduct say 19053} —To potan
a GC assalﬁl of a bron%%lp?)heny Izét9%ane plr9 uct,

f ol | ow ngyprocepgy & sho JE@MPE usedrsA) Thg jJpequi ks
eguiprent | ncludes tkard 5890 Serijesl ||

gas chromat ograph or equival ent,

equi pped with a flane

(006112 at beR tdelRGt Bbm @e GBHNe {%9191%' HAN ri6ARRE &t WEQudAbromine
pressure progranmmable inlet, and tenperature

mn@ﬁgrsmﬁﬁq@ceiﬁa@amlphepylethamﬁdwge Pl vedlt Saitag sgsdlts7@7iBeedhromine

ﬁﬁ%éﬁé'bﬁﬁhn@&f& g%aetc{eﬁ Wlh@h gﬁltl A?ﬁ arféd]lfﬁ)\ﬁ'irﬁént {)P ﬁf‘slﬁﬁ'ﬁeﬁlg’r?’glgolvmg
i ntegrator or chromatograp ata systensuc

gmmqgtqf ¢ty onrentrated sliuuz b e degbrosediphonylefbdng. The grinding should

REAY 8ok, OTh ARG B0Blor Sl The gas chromat ogr aphic

col um ed silTica open-tubular,

[0062]- tSemjlar @t eongamblenieduenves mdocﬂ:mléckbﬂanﬁ&mnnte@tslcﬁmther solid,

filmt SS C lary col u CE 12 / HI'5- 0, 15; .

R Bg AR EP GRS bisaft Yoot e SRl Rl g peice o

isdsedticeuraie eaprdpriateeorditiane (99% ; helium zero

grade; hydrogen, zero grade; and air, zero grade. The

conditions for the gas chromatograph are (a) detector

t errper ature: 350C, (b) i|IpkamMpEpper at ur e 70C,

25C/ mn to 350C, hold to end of run; carrier gas
WQﬁ:ﬂurﬁ atmalp OﬁﬂF?ﬁbF?m%iaﬁleli‘Wt%@tne ﬁ’i‘eé§§1EFr %9 Prﬂdlﬁe%éli‘ § cPrgpercial
%lalztgldllg t&@he ﬂi@dﬁ'ﬂﬂbﬂbpﬁayt&&ﬁlgﬂa{n@]r&mﬁﬁlt A BeRRiICEBBration)
X

Pa), hold to end of run; (e) oven .
vaneRitied ang dividaddnto tpepiin Qns BEQSthE s8BIPl Wasrheated at 200°C for

ﬂ]{ H&ﬂr?ﬁr an(dvkn b RE Bﬂh@ﬂbaﬁqga% he&@(p!lt B CRE ¥MhouRAflad Sen. Two
|nject|on vol une: 2. (@) procedure invol ves
Q@egrﬁmlsamwpwe@ttdﬁg frO(Ha?aCQe?f th@pwp heatechsanaias e g tagltet four
lglg{gfgiutdl' ?(5@)S ﬂﬁl ?Js b@]?e le 91\4 qndle ldFal:lsaglblle at had been heated at
r ononet hane acrinp it
RaCend hee o the 'mutbmuahame)las nhett lhed beendhentnd etc230FC avmda then stirred

éagisl t%gtrﬁﬁl iiridb\jl(@ua(l) sluEry dxgﬁo%ﬁhrﬁgm@%?&ﬁo%egzehg ati {B%l—JlrS%"@ f(g:rl s%;a Hours,

fbdloatat byrtidtrpioe ra;adi @ty e Hﬁ)ﬁ@lfer 6 hbars ao IGnavk tgbrastenzene. The
vial; (c) add enough di brononethane to bring the

sanple weight up to 10 grans4 (d) cap the vial and

shake well; (e) place the vial containing the sanple

into a sanple block on a hotplate which is at

approxi mately 9Q0C. Loosen the cap of the vial

slightly to prevent pressure build up in the vial.

Place a 2 nL crinp top vial on the hotplate at the

sanme time that the sanple is placed on the hotpl ate;

(f) after one hour check



the sanple and be certain that it is conpletely

di ssolved; (g) transfer the sanple into the heated
wa@eiospsteap vial and seal it in the vial; and (PQT/EHS2007/076169

rapi dly as possible place the sanple on the auto

injector and inject the sanple into the gas

chromat ograph. It is inportant to inject the sanple

as the decabronodi ph |, come out of
E{E?ru‘t“f offpdest et Radnpiea 1@6@553)( Q&J&&é&%w‘?é CaresPreisplyt &gre not

abjedicl o (e ERFryie pRIER répdmhedmb@t SaareedndsitANpropbiibEFere then
Percent bromne is determ ned by the area % of the

wettuted fereaelsotdbe pat emplasde oo t@ﬁéﬂe?ﬁéilﬁ%fancew&hwmroperﬂes
PROFLNR O %E\%thef%f\xz fEELbIC ANROKNEh (HeOlbbRX AR BrmsPHEE have the
decabr onodi phenyl et hane has 82.27 wt % brom ne, and

iollpwing areapinayddiap RSrineehmae (hasiveresPaiiich size; Free Br2 denotes
Héeoér&rﬁ&til QPRtthe HOV R oc%ﬁéﬁmi@&'o@&k@%h §bA1ANGnBEO Bt Sromine

produci bl e and provi ded this invention are
Ghanider eFliezidehtdyyCervvahags am mp@tedde dhebraymiinfastdemuserg uignound
%ﬂgk%ange of zero to about 105 ppm a nean particle
size of at |east about 180 microns, a Hunter Color L
val ue, u5|ng an unground TABwEdl of at | east about 83,
nal
allu a I IuIIL CI

ot nﬂ Oy Ll e e

LILRLY )

\Inl |
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sanpl e,

of abou

gL PHALT P

err

R dﬂﬁ%glgl"[‘émperature 230°C

decabr onodi g

grBfErelPes

heoybeikhanes

I have at | eagt

Sﬁnﬁaus I nv

t _one of th

PRbi sQitried

e foll owing

Slurried

tilizing anal

gHHo—oH+t

ytical proc

bdur es descr

bed

nerein. 1) 7

gfiggapr omodi

hy 1n the ran

BgRyl et hane
ige of about

Sy DY Jga
98 to about

33316
99.9

chr omat ogr ay
area % 2) A

\1@$C weltlng

Oéﬁperature

IﬁSthe rang

QAN 4
oJU 1U{

JUUL
?bronide) of

P38 than ab

Rt 170, o)

11\)23 I UlirT ©

e pref erabl é%%

el 6f

tYie range of

hnhnhrnnhHiF

3abput 50 to

hanvl et hane ¢
Aey—etnahe—{

abeut 165 p

roducts nos
FOGUGH+S—pPOSS

h78.60

[20.48

Lonal
ohRed

Do oo oo ot

property 1)

are nore pref

erred, and

GaCamsquPdi T

Drooertles

5‘@y|etnane [

and 2); or

DhBPRICTS POSS
1) and 3);

SESS] Ng addi
r 2) and 3)

igenal
are

§lf¢e| Br2nore

ﬂ& prmed. Evg

=ﬂ102hmme p'r ef

234 exn ar e

0 ppm

Gﬁbpm

P

TR st Ty

i 5

fO||0MAng Exanpl es iIIustrate but are not intended to
t the i ventlo is described therein.
(0P, st i the e SRkt ot ARG BE DS REdor bl

¥edatddl tdn@era@ak EoDbwdd OdUdtrrfifd MRGrdtyd RAO MIuMadri OBloPTL values,
1, 2-di phenyl et hane in accordance with the disclosure
dicragped thpelloyess ndst galweg ingregeedRs hah Péﬁﬁ}ee%%ee&e(ir?ﬁsed the
trieoditen@n@id a@lf dRHQD (B cAVRNoPBhREY PROGBRMECES mean particle
descri bed therein was used as the illustrative

Hreatraishess A Pal ftap redyetiqn inj they coment Qb dipes. i infarg improves the
Rhaliyg ﬁrﬁﬁéme@ro@% RSt ant M RicdBle BRERoJATP MG ForfiidRI Ned
810 ppm of occluded free el enental brom ne and 269 ppm
906510 rfiaenponems rrefefrpd gai bie)chemisal mameepr doinwia \paywesse in the

f i e
GERRLELN of ke s s Bl UGy i
& tﬁeﬁ@slstmnﬁﬂto:i@)nwg 0T @mta[ct)@BEjpndfhmtsebstamoft wferied|toi &g chemical

1?2%1% 9 ec%{%r:ﬁgcﬁpttygg e egt h:%er}?ﬁlcf ua o%grﬁtt g %olven%lqr etc. lglg maﬂgs no{ what
ﬁr}ﬂn)nnalydchhmgiahchahgfﬁ ttar(sfdr@h]tﬁmleaﬁdlbntéeo@ons Af hnyc tt}ike rplace in the
val ues reported herein are for unground sanpl es of

decabr onodi phenyl et hane. EXANBLE 1 [ 0057] A

concentrated slurry of a portion of the above

decabr onodi phenyl et hane and
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acetone was fornmed by m xing the
decabr onodi phenyl et hane and acetone in proportions of

WQ@Q0snaf decabr onodi phenyl et hane and 70 wt % BET/US2007/076169

acetone. The slurry was heated and nai ntai ned at
reflux (ca. 59C) for 4.5 hours and then pronptly
cooled to roomtenperature (ca. 25C) and filtered to
recover the soljds. The s Hglllds were drjed at 25C and
S} REC PEHUE O SREIOS 8% SUChfRARESE - TAFIGHRI0BS: ARy §f‘é‘§“°é’|5 dre the
ﬁdﬂlﬁmﬁ{aéult&ﬁ* bhﬂgl@ihle €pdcified EXle s 2ok BOOGkerThE cadRadEIRd for
of Exanp was repeated except that the concentrated
RYTSHARY t%é)é@ fhé?lﬁsélae f rTam Aot HHONHBT preolersifiefl s igghgients to be
sega E(%@@igﬂ i Q@Iﬂﬁékiﬁinhﬁﬂ?pe@fa%ﬁlg b UBHR A lbPerPE PR foPRihe Afdesired
28 wt % of the decabronodi phenyl et hane and 72 MEOOOF
¢HINgEIHEn. Tﬁéwd aven flhawht e dpialsysereingiert may defeedo substances,
SdofSntd LRIB SAiE PR thiBaten® ehseS rls€@d N o 130k ref
I B P e RS T ot e[ € rerence
adaiba sul@p@aq @drngg@@etpn mgnqhent as it hxisted atghe tilme just before it was first
t r
GOPER, DEDRD T HEIH WS hO G Tt kN Phbitinedl TpfiBbnents andior
hg@dmbt@mzlemoxdanqer opbrthe qmesemf dik@oswtréo ofhe fact that a substance,
C?qimé)aogr %P?n:gpela %Iélayaﬁa %ossggs 8IF]g1{1 \%cé PIy tgrou%‘? a (ghelri,lca? reaction or
trimisfor@xipar domiyt theer eoﬁmﬂmﬁraonadtmgn bTatalhr% br .mikdANBbekatibns, if

0Q60], The procedu was,. a at ed
S PSRt TS RE el RiPER ) BT GRE. i s
batorpestiitaleohdgat. anot her portion of the same

br onodi phenyl et hane  and benzene

@Sg@o Ay B¢ %‘Eff’mi e\ fEpEeOT ¢ gﬂﬁftgﬁ%ﬁ ‘;Z)h%}ﬁy Pedhie sapfgthing as
2ot Y&l P LRITDENZEAR e APHic K6 ohONHEBHde A tvBBreShe! plirdse VS least
held at reflux for 14 hours. The data fromthe
ﬁﬁ@1y§@§m8ﬁ“the dried solids fromthis experlnent are
@h@ﬁafﬁx@ﬁ a tha %@le }f)rlc:ssly ét&rmgllﬁléatedt BR akRidm," o? €f" if and as

rom ne refers to free elenmental bromne that is
wed hergiadss inpt intyaddrte diget amuhsiopld| nof boedrfstreqd agjlinpitiggs a claim to a
ﬂﬁ’él? gl fnr Rtgﬂot\l;lﬁclp*ﬁg\ﬁﬁlcﬁeel%wr; SRE(EQI tﬂeed‘thlﬂc% h P "'aﬁ] if and as used
ocel uded brom ne contents of
bega by orodidghenydr enh aneogeneh dehendy adlessSheridxaexprassly lindscates
&$m§£ ge brom ne and ionic bromne are expected when

|I|Z|ng an enbodi nent of this invention involving

[$0681diBagh ofndt bvere cpateﬂntdr apubticsiour feferefl tohm any portion of this
dec bronDd hen t.h ndi n
RO Tr R R g g A BRB0 R TGS 5P FRE et forn

ka¢par abl e reductlons in occluded brom ne contents of

r solid, h nat ed aronmatic aorganic
BhAHo it niwon P ER Vb e B YPHY Prade pestigy Therefore
thBifSred oMyt ériPtioh AR irREHAED B Tk, Ean6 QA hQAMS coksddPAsBinditing,
0063] . A sanpl e of decabronndlphen | et hane wet cake as

F RYGRERR 1P HeRtiGHRRTCMRITiGiant PT?S&E‘W hgrginghgvet he
production of Saytex(r) 8010 flanme retardant

(Al bemarl e Corporation) was obtained and divided into
two parts. One part of the sanple was heated at 200C
for six hours in an oven and the other part was heated
at 230C for six hours in an oven. Two 100 gram sanpl es
were taken fromeach of the two heated sanpl es giving
a total of four individual 100 gram sanples. One of
the individual sanples that had been heated at 200C
and one of the individual sanples that had been heated
at 230C were then stirred ea®h as an individual slurry
with 300 nL of bronobenzene at 156-158C for six hours,
followed by filtration and drying at 160C for 6 hours
to renove bronobenzene. Theot her two sanples that had
been heated at 200C and 230C, respectively, were not
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subjected to the slurrying process of this invention.
Sel ected physical properties were then nmeasured for

we@2wR/05f644 he four sanples in order to assess PCT/US2007/076169

differences in physical properties. The results are
given below in Table Il in which the abbreviated terns
used have the foll ow ng neani ngs: Mean PS denotes nean

Ei.e. average) particle size; Free Br2 denotes free
al bromine that is occluded in the product; and

| oni cs denpbRseds WT BdRIMRNIhB & ohiBAO SiR)uded BRonkiO§Lht least one
Col or values are reported in the normal fashion using

RAgFGmbrogandcszantprpoyd (g deu} ord bwupe gonisai efrié least about
by 8% bl hallofitalnk aocél&féd%%?ﬂh@ %&Hl@lrerJesMﬁn@& He®tirf for a period
suitabl e el evated tenperature foll %slwrwn
Pindsrlepseabouhé hiowi e eqongegiraed agltﬁéﬂdlﬁélm @ife%lle geapoynge) in an inert
JLLOEITLOAS AL ES: | DREgRSEN KDEIES RS o e
doaprersedat ihgust beloe ke smpeawics. whithetheme éamlppmlmafmald at
(o) .
%g{t] E)léér:l {)ﬁu leﬁg blrofn%{]d Vé{ﬁlaotrgﬁucl &F@r%{r‘l]ﬁdl ﬁn_%lrng \t/Je (gc%y ttﬂehd;ﬁlgp?cfn lg'gmlne
gmmne of |tlesresﬂiltahh ssolqu chdumgt redueeld rie dhc pocdskethk | akelunthafo dissolved
l?rﬁmrlﬁlagedlorgarn{crza gomr%g?nc{ bei gat]reaplacﬁ %eg)r}cgcséss[ ﬁofet %%(%g%fl §i ca¥? \xﬁ% in
mEsmhﬁmnﬁwhﬁmﬁﬂhngmh@phﬁﬂ,referred to in the singular
or plural,, are identifj hey exi st
cont 1t DEBATAEY it or R T gribbts brafpu prpani
ympoledrbubicted adai @ procéss riﬂuﬁﬂly Hay pothEbrPmine cdA@AE at least about
a solv or. etc. matters n

(R fichabsSianarhe by Ceﬂféﬁléé‘gn‘z% Sl RO 1o B 3 1% of

ihe aﬁgdlwasoromﬁlat@@Mngaﬁlak@mwua@ Beih @ tré QY i Sl grddags. M xt ur e
or solution as such chan transfornatlons and/ or

r eactd ons AaPeCcEshas Wa@lama? whezsif) ¢ desrbigpiodighsilylethqae product or a
SRGHIbEFhLITPERER Ruct QISR HOHEproblle condi ti ons
called for pursuant to this disclosure. Thus the .
conpdhent € Bfogess dent [Jlaimdl adeieHgr degabipmediphenydetimg pgpeuct is
LRRRERRS saldp6Qanect i on with performng a desired
operation or 1n formng a desired conposition. Also,
even ihou@hmphﬁse$HM@hﬂméW@mﬁafmePrWH¥md@megS%@Pﬂme% said at
) . Cant e |
RATSAEPERGE BRARERE G RC e M RIUBPLAN Sph Brokllh comeny o a
legsttabout 168 vetibsidahueronoonporieded l:mminng?r bdtednthilggn ithe form of a
e%ériﬁsutéagdseo g teeCOEIZPIé)gE d l‘tlse’lttentl) ef l.rll‘? I;]rll %1% éan e ofn%)rogt 1 05t0 I%o about 230°C
&u b ptianicie $he rangepdabnt $ t@mﬂy’uoﬁ hourgelds ereh Sutijerted to the process as
accar%aqﬁe m{th the present disclosure. The fact that
ZEUBSYan® "-conponent or ingredient may have lost its
or i gi mal iﬁdﬁﬁtdsi ¥s iblUgitghwhRereih edtie€ adndu@m@tshi@pra@ess as specified
@ﬁ |o during the course gf contactin%j

at gsaé 31t Rge PpRicdRicomeminaied Opsigifciompopyy! that has a total
%ﬁlﬁfedﬁﬁ@ﬁt OMiat RRadt Bbsut 8D €% Q8 ERL 8NCcoMalR seine b&didéd bromine is
skill of a chemst, is thus of no practical concern.

][‘%E?é@]’hq&smtﬂé‘% oot Rarticpfate é%‘i‘ &alei GRAPOURd ey empgRBY in the
ﬂangboéff aboklB30& 4b06: BB dr RiphGodin thedRidtor AbdW@Wko Mout 6 hours.
nor e' The sane applles to other instances where the
phrase ‘at | east about” may appear. [0067] Except as
may be expressly otherwi se indicated, 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 elenment t@&mhich the article refers.
Rat her, the article "a" or "an" if and as used herein
is intended to cover one or nore such elenents, unless
the text expressly indicates otherw se. [0068] Each
and 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.
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[0069] This invention is susceptible to considerable
variation in its practice. Therefore the foregoing

wele@sosped on is not intended to limt, and shoRCTURIN7/076169

be construed as limting, the invention to the

particul ar exenplifications presented

her ei nabove. CLAIMS: 1. A process of reducing the

content of occluded bronine in at | east one ,
par ti ‘cul at'e PRIEH AaPERY R Anic2ionpapi gy eivare piglugt having a
feat@b cbhleh dTeceamddestbmit 2l hh@ash caRBmhti&OotvhifrdBd properties,
that contai ns occluded brom ne, which process

Bih PIOSEss coaBliseg for a period of at |east about 1

Hour aheﬁtid(:go neeNprddefe agiiialgd &kéﬂr&ﬂoﬁéheﬁ#@t‘ﬂane product at a
conpound(s) in an inert organic liquid diluent at one

or NUPBPYHHISER Aheiaage frpbpwfel Spdpgeous RIGBowd fepTperppdiad at least
the tgppanauphLgathat is just below the tenperature at

whi ch thermal deconposition of said at | east one

par t ifomhiag efrdm odrcpapwedipliregalaihenc grqsocin thabegisnsutjested to said
occur eatﬁ)%,ea%gffc]egtgﬁgi QN QHtaﬁri]ltlerto(gr ﬁrl?ce H%lﬁ& ldhﬁ%%t one or
sol i ds i ng reduced T n the process, tRe amount o

di ssaharederpeparimairedhe onganmif abogmMddlng thehangnipewatre thai iy just
the prpcessynot.gxsaedng, abguty S eatd n LSBUHLTY &t e
any ti1me during gh period. 2. Aprocess a5 PR aim

1 wheteeibnorhdiipheayltthaitl produdnbeging) ahe dcdudgdrbramme mpotendof the

subjected to.,.sajd process. ipitially h a total . . .
or oni RRATEBPAY PR ored e i pisiess 7y Gtodm En Rpiseloine said
sai d liod hy n@enihah AiSoudl 8 rvitgoSdssdlvpe HécabronodiffBérs 1etaas product
about, 3 wt %ﬁf tiihe di ssol ved brom nated organic
conpdifHg H5eRAY 1 BREES in the process. 3. A process as
in Caimh pheegi R @ draabr aRgdinpine mehed hidn BahERslel Gblid-state
or a decabr onodi phenyl oxide product is subjected to .
desplyompdplenylethane Rroghgicisseooled o allgvigdnion cophdiebqrs fgrming said
dreafhrmii-phenyl et hane product is subjected to said
process. 5. A process as in Claim1 wherein, prior to.
condutt i ng* PEICESSpPloPEPIING ai ¢ecaliromediphenplsbaps Pfqdeel hvéng a
REQTH RBhES ATRARIG HONRRURE iR aRBRIbRAGEG & inbrQRE BRoperties,
content of at least about 60 wt% and that contains
wbich ppeeks beopives i s heated while in the formof a

arti . ol .il.d- . e ] .
Bhe S BpRiokitr o e AEREN I Tt 3 SRORRLE] My in
t he raanget gganbbetid dilyeot aldwentig deduslamapidoner fpentemperatures
subj ected to th r SS iLfied in. Fmil. 6. A
ot o e yRehe of Bal BT oM RRBER e Ral DRI e sfypeiure
pr oces svhah therenrl ddconhpoditidd &ithe dgcabaimddiphenykasihe product begins,

particul ate brom.nate rgani ¢ _conpound t hat. has a .
Pot alfbp e RS RTaY LR S Pl X Bepg reduced in
t hat tBé proteseanidaiuns comaminaiititig edd perpdinoendrs tHag abed 5 wt% of
while int formof a rticulate solid-state

ool Gost SaiBpuyRar Soua Pofget 6t a b Brocspmd,
Aboutrecb3€XXg deQiltast feiduek dondi RemrtangerphndiRatig duch articulate
about 6 hours.7. A process of prepari

. R ng a . .
decaBPBﬁﬁH?ﬁﬁ@ﬁVWg?HHH%”BS%B%%PU%%WF%ﬂ“Ht%%HG€@Hﬁ“alm“0d°f
cont eptea@fab&8Glhdgded brom ne and havi ng a conbi nation
of inproved properties, which process conprises: > ,
heat i lng t %prﬁwﬁ Bt 1 aw of £daimg 2B whegein the slurry contains during said

alb ARdinR N S4B RERIARH ploddtt HRink HIREA Bl tHE Frobdls.

he range of about 150 to about 230C and for a period
of at |east about 1 hour; and > formng from

decabr onodi phenyl et hane prodisct that was subjected to
said heating, a concentrated agitated slurry in an
inert organic liquid diluent at one or nore
tenperatures in the range of about 60C up to the
tenperature that is just below the tenperature at
whi ch thermal deconposition of the

decabr onodi phenyl et hane product begi ns, the occl uded
brom ne content of the
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15

resultant solids being reduced in the process, said
slurry containing during said period no nore than

W@RwansB44t % of di ssol ved decabr onodi phenyl et he€EUS2007/076169

product being treated in the process. 8. A process as
in Caim7 wherein the heated the particul ate

sol i d- st at e decabr onodi phenyl et hane product is cool ed
or allome to cool before forn1£g said con entrat ed

sl ur r1>} No&es& &%ggalalfo p(;lélagr dvhﬁreln about O wt% or more of the

Heg @graﬁmqma ek RLNADRI REACHShattaNiRGaBod. educed

content of occluded brom ne and having a conbi nati

of i nigr ovedPRFSpaYT th ©aim hhvaprepr GlleiBit birprrsmgtic Bydrocarbon

P EGrbhmengggabr onodi phenyl et hane product, a

concentrated agitated slurry in an inert organic

| i quild- di Audasebramgdipkenylefigne produe |charpgterized b dagpg g oecluded

Bﬁmré’ﬁl%ﬁ?ﬁl {h@ rgut};% draRkEF1o iboﬁp ?Hi grﬂé@n thrtluaeslze without

enperature that 1I's Just belowt he nperat ure at
gﬁndmg ohet dabt dhovohPd ii¢ronmn aoHumthleColor L value, using an unground
r t

B R AL LAY b A S B Py PRy PO B ARS cmpie

@hmngfwemhmed in the process, said slurry containing

Sur ! gl SalA dfpc?l romod l?e nﬂeﬁlea é ha oﬂu&%g lilrtl aiml?f%];ther characterized
i ssol ved ‘UECABroNDAI pHENY ane “produc ei ng

by leezh@ch denaurheoqumelemaneeamhyfoyrges ohremhtograplesiultihcamhge of about
g cubg% |ds fromthe slurry and heating such

g P @m?oflds at a tenmperature in the range of

about15150 A @ecabroniodip@dyietane pfodictas pe o 1ef fustherl dhal&tterlzed

about 1 10. A as in

Rnvaed ]ﬁ(gn@ Jtigg F%?‘Pé’%ﬁﬂr%\f © Ha#Y ﬁfga%gél 338 ﬂ?s*’r'%oBg%Ho ‘mor e

t han @bouta Gecab¥melipiingeeauegrodi @ Gh ARG fuftBé! BlrabBrized
the process. 11, A process as in any of Clains 1-9

iz SR ofsignig OmEpe W@d@f"fﬂ%%mﬁ% ahaut b0PRA-

|'i quig, di |AugRbbromodiphdngiétfdnd pRIABAQ IRl £m N ANReaH RAA content
12. A process as in daimll wherein said liquid

YrieRd Aropea if & hy snee el hevt Woaphaus && Mbnobenzene. 13.
A decabr onodi phenyl et hane product characterized by
havi ng an occl uded brom ne content in the range of
zero to about 110 ppm a nean particle size, w thout
grinding, of at |east about 180 m crons, a Hunter

Col or L value, using an unground sanple, of at |east
about 83, and a Hunter Yell owness Index, using an
unground sanpl e, of about 30 or less. 14. A

decabr onodi phenyl et hane product as in Caim13 further
characteri zed by having a decabr onodi phenyl et hane
assay by gas chromatography in the range of about 98
to about 99.9 area % 15. A decabronodi phenyl et hane
product as in Caim14 further characterized by having
a DSC nelting tenperature in the range of about 350 to
about 360C. 16. A decabronodi phenyl et hane product as
in Claim1l4 further characterized by having a content
of ionic bromne (bromde) of |ess than about 170 ppm
17. A decabronodi phenyl et hane product as in Claim 16
wherein said content of ionic bromne is in the range
of about 50 to about 165 ppm
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