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[0015] Yet another embodiment is a process of producing a flame retardant formulation

comprised of at least one bromine-containing polyol, which process comprises:

A)  heating at a temperature in the range of 110°C to 140°C a mixture formed from (i)
tetrabromophthalic anhydride, (ii) diethylene glycol, (iii) at least one alpha-omega
alkane diol, or at least one alpha-omega alkane diol and at least one aliphatic



al kane di carboxylic acid, in proportions of 0.1 to 1.1
noles of (ii) per nole of (i), and 0.1 to 1.1 noles of
w@ poosp23er nole of (i) with a total of 0.5 to RCBURINNE626826

of (ii) and (iii) per nmole of (i) used in formng the

it R T B R R I L R R
al i phainiatkad¢ distarbpxydic axids in pioghtions af " 140 kd rneoles of (11) per mole
d' c %!f BZ)%}AH 'OCLI R4l ﬂm@fés%f gﬂ ?&‘]ﬁo&e ol @i %h%qgfza?gf 6.9% ?t8 foles of

reaction

pr ocﬁubqndr(ar)na@amp}? qf)(l)tuﬁ@d iy fgnnwg:sW%tmeetW@rﬁ Y% Hr agpeaction
| eagkoddeinl ddﬁﬂ)ktdr&bﬂl@lseﬂ@ ht 1@51@ bfle B hif RehikEt dhaRSdlphat®s didster of
strai hI cglfun (g g ylic Cld th(||) at
it o i b Gas s roRBETE b | o ¢ he

B) an@entattingZat b@emSerafatein 1o rapbkyl Elro)écqas I1d@°cp qr) reavnen @foduct
t et r abr onopht hal i ¢ anhydri de use

ano dprmegiin A9 dhat o adakea Witk sad ahleat onwlﬁtﬁgtsp@ght chain

r ea(éh De[hc'ﬂlé%tdﬂ b€a WRSieht- @haﬁf ﬁﬁﬁiéfcﬁcdrlﬁb@he a¢idR@eh @) aflldast one
tol ucht at .th s for

be o BR i R sty B By b it BE 2l d Yol gt aovtene

br onixite peoniokndf tettabadmbgtabdlicainbydridéQised ¥ foamingsbosnoynt of

at %g’acgfoﬁ) Eﬁ)@ﬁ&%ed? B dﬁg QiftRfe RlacliGis Iglxtﬁ% %gé}oai@'g&ure in the range

termn y aguéous sodi um hydr

it r0£t1 D! Ahipsi.eph thet Brd i foratede hsemp@tcm@ilrung polyol product
hyd | )
y rn‘ﬁ%%hﬂgh &%A B Lé‘@%}}t%lﬁ QL | 9 dt l1h Q] agsffgﬁggit 25°C of

per "gi am of uct orrru at'1on.
An otabeut Qé)rﬂﬂ)@d:ipsmnless, sndampacd esmbefaspletpdutied dpy aqhdcameodium

r et af datqelRfBUh Qﬁd rgsgg&’fd Vﬁﬁq%&f o?atssﬂuﬁﬁ'?dr&ﬁ&e of less than

br ont ne- contalnln I 0OCess
i xiahgutiby mllﬂigramsgfp I%p%m@hgmm%fdwﬂdmd wepdyst anulﬁﬁ%
[0616} mAﬁﬁHér'eﬁfbo@iﬁneﬁl@)s 4 /bEAD bpﬁ‘éﬁﬁ&ﬁglh iflema AR hOR rafMEtion

coéaf S o 1B e it ont it AR BRIh aocess foghitisgnmixing

togetliedr medi at e product, followed by reaction of

1) Ippggagbrrlm d %nﬁetsceo ? Ergg%i%{)lg% ee( %%reg acluﬁr?gf @9 %%agf%%pﬂﬁla il
equianbydite apd ({Pan alipbaiid polm improgottives afdare 1@f:qulvalents of (b)

i nt efr@(ﬂi 9:%1&1‘[ BF gﬂ W& fork& rﬁﬂteﬁg@tﬁﬁt‘é ‘f)rﬂ&u‘bp F1weddy Bhction of

| ea I qul |na|(§ecat|c dlestero

stral
st r dnigrmediata prodyetiuite (cg Btlery 6R% PPEKidnPropgitons) of g toai-’tO
| easlquiRARNIFRAC) pof eV al&lod (W) dsariarfoefing theMihaiht bhdtermediate

hal o ntent i or nore chlorine and/or brom ne
atorﬁ%1 (gﬁfgﬂﬁg@@%ém@‘\ﬁf)’at | east one mono- or
2)pol yen bdastcome fbignidi straighi clmin hiépHatit digster chasteaghtichaimedlenep
)p
of Cﬁé@?ﬁd’%ﬁ%ﬁaﬁﬂ brom ne atoms, or (Z) both of (X)

and rovi so that each of (X, (Y), and
3)(2) (fastlsastiose @@n@yord?olyl@kélyém@ioou ooWhish the hai@e@ content is one
suchyrtohiit chiBBndndl ot ot RieHRsnd ﬁ&'ﬂl&léeule’)—)(Y aNdasBbnd@Adné- or

brom n ontent o t least 40 wt% a Vi scC
& oibolaleapon bunhichdbsalpsse omt 4 Andk uh ok cHBHRS dor
det esromiiRchtddys, af (B)Hash OOl (YY) rwith tile ptovisoahat@actaef(X), (Y),
expre in terns assj um h de, ofless than
abo éfgh%awwcafﬂm lgf Aot 1';935 Mﬁ%"? undi | ut ed
subl Stk nhiRfumdHortb®from 1), 2), and 3) has a bromine content of at least 40 wt%,
a viscosity at 25°C of about 20,000 cps or less and an acid number as determined by

aqueous sodium hydroxide titration and expressed in terms of potassium hydroxide, of



[0017] A still further enbodinent is a process of
producing a flanme retardant fornul ati on conprised of

wW@eoos®23e7 one br om ne-contai ni ng pol yol , whi chP@T/U8M84026826
conprises mxing together: ) at |east one

legﬁgc{?e[ﬂ ?)8% @&@?}1%1‘ is Qﬁlﬁé L Qeggga(% f Qngal@meg ! It gqn O%:Itlgn
[08kd (Aistil ﬁa‘thelr embodlmwt Jalapmpe&m@zxoémdn@@ﬂ@m@ ketardantat
foi‘rﬁ@lﬁﬁorpaﬁnﬁis@@ %f ATBAR o l&%ﬂﬁn@é&ﬁm@ﬁg p?fyo L %?ﬁ% Igrg ess

hat{ ¢ npno i'n proportions o
°°8¥Pr‘€?§‘}m%‘é&t0 %rof (i), and 0.1 to 1.1 nol es of (|||)

Dper atdagt @ik brémineidobitagid (ﬂ&olQﬁa& feorh0 . 8 nol es of

BPRTR AN e R R -

(iv) an iabéast eelaphatomagadliEhe dohtaat leag oat alpha-omega alkane
tenper at Y& Jof of st foﬂg gﬁpﬁéftlc ?no%o?)f) 1r}f)1r9pgftlon 0%6]? to 1.1 moles of

opti onal presence reac
product (8} perdnola offD).and B.1dp 1 lemeles of énhpuyn@n @f Gxwith a total

proporti e {0 . @ﬁmlé@ of G% aﬁlﬁrﬁﬁﬁ p@f m$1e2oft(ﬂ ulc,’:cpmrfgﬁﬁﬁg e
al kyl ene oxi dgtqﬁr nol e of tetirabr

anhydr i défag H?lé‘rrﬁ‘i‘crtﬂﬁntp ug PP'féﬁna} Iééw) apipert solvent; and
prodyct ussfciink B a tepelhitdrBen ﬂﬁ%&ﬁogeclﬂ 1%9@ H £4090I8Y th8 optional

pressure in the range of 10 to Si, to forma
br onmi ne- dBefeRINIY st sdvenbrreastion PFﬁ@UFUfOémhfém Aywigh at least one

b [ ?m ne t‘éﬂﬁf‘l&ﬁtoxﬁfe ;@& drﬁ@ﬁ%‘d talatelﬁthlét} %fq@tohayfne&s of
after op nert solv
aci d nun‘@g?y g"d‘)tl% trahtoragply g&o@“@%&l‘ﬂeﬁ‘d}%@?%@r‘mflg
titrati onhamdoaxpf ms‘@@h prodiiee fusad me)pWﬁtﬁSlSd #8ttion mixture under
hydr oxi d th r er _gram

of “und | e spied St aRG; S Subb % AR PR on e
c hal n al ipohal pmductgsmcgne béiviag & brauigh temtkatiof atileksimbout 40 wt%

di car box
o yhol ohrg fif hiteROotiobb fefovB of lﬁ?f?gé%ﬁ&% i RO anbid mumber

one or méF SSEHNBES Re a‘é‘ﬁ’@%?"dﬁ% myHexide digtipe and eXPressed in

mol ecul e terfn\é)of@btalsﬁaﬁmymldéoapresma@o lyrhigli 635 BEROH per

whi ch t he_hal a is made up of chlorine

and/ or br%arﬂlﬁgg%‘%ﬁif 81UEz) both of (X) and (Y), wi-th
2)t he apleastione hqhmlt stremhhclufin 4liphati¢ Westenofh §tAightakaia alkane

Vi sg@&mc%g%,gé a saﬁldabout 100 cps at 25 C, such that the

mxture d ¥Tom Z%haand 3) has a brom ne
) cont(En et legst gpe menet Ormlyhta drgcarbon grwhich yheghal BT cortent is one

abo Wb nvfe &QQHE@&K@& Dr&Sfhe aicQﬁ)slﬁér njledule ?Wﬁth@éist one mono- or
enbodj L ess f produci ng % %re retardant
O e i LR T R o e p HSHSAC
br obrsraine atvingd, of (K) bot yRYX) add (X)) umh(lﬁepﬁ)vib@{fﬂa[t:eéﬁﬁof X, (),
m Xi n et her cont ai i ng pol yo
pr o&{’faﬂi @JHS@OPB)?@BSS@§ 1&0&&’%% WAt ch conpri ses:
such that the mixture formed from 1), 2), and 3) has a bromine content of at least 40 wt%
and a viscosity at 25°C of about 20,000 cps or less.
[0018] Still another embodiment is a process of producing a flame retardant formulation
comprised of at least one bromine-containing polyol, which process comprises mixing
together:
D a bromine-containing polyol product mixture formed by a process which

comprises:

A) heating at a temperature in the range of 110°C to 140°C a mixture formed
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A) heating at a tenperature in the range of Cto 140 C
a mxture fornmedfrom (i) tetrabronophthalic anhydri de,

W@ paop/oziivet hyl ene glycol, (iii) at |east one al ptEUSIMOYER6826
al kane diol, or at Ieast one al pha- omaga al kane di ol

and at | ast n east

one i qu )?[a?g El%hal?c eiﬁ?xg%t?ciel\, gﬂgﬂ le e %&cél (%f’) at least
strai ght ondw@lpha-amkmkmecmlbm)@t l¢ast erei ad!pharcvmega alkane diol and
?Ir ;)po;t :jQﬂ§as@Bn9aﬂphtaﬁc ﬁloﬁoaoérﬁﬁ(lﬁfat {daky) OIEquufﬂJAtFall k chain

with a talipfiatipfiegtesot %Stfaegh’ftfil”l%‘él a&an% Fl}C)aIbgﬁth 35i4L)in pegportions
mol e of 6f0.14s¢d rhéled QI(ﬂiD per thble om;tamaea 1 $01.1 hﬁﬂ@bﬁf (iii) per

f t d th
| oot onBor oiPater s Highet Ot Sl bl Rl o mgle of O
st r ai ght usdddn foralikathe miixtme,bo thekebgr founn d reestion piduetrin ;
?gd 153)0 E %IE Q&qth?stmdaatth?ﬁp&{eq c#(ﬁdestfa ogl}t Qﬁ%g‘ %{iﬁl?attﬁfdlégtegof a
admi xt ur etraug tkphgm agkage dll@smxybmmd ryapelventr aiidght chai n

| t fa b )
o oL SR e YA LR, s
oxi de pr ppaott form@ﬂ mmbhau imint &cbmx‘an@wﬂhfsmdat teastlong liquid
ol es of sﬂlgﬂt Cf‘ﬁgﬁ a?xgh&?c d%@s”uﬁ%‘i"a%trg hi- aiaﬁri'?‘?lk%@cﬁ%’ﬁ&lﬂﬁ acid

anhydride u gl r eact
product ®&&dii) 7 lg)st ong alky fsmﬁeom@mnop@wonﬁ touhedn ihprapggof 1.2 to

Frhes sure 1}%@)1@@ of ﬁl@ﬂ@n@émé@p&?n&l@ ef fé%broﬁithﬁﬁ@h@ydndc used
ere is forne rom ne-cont ai ni_n
m xt ure H}ag)FWtPgéﬁ% E??ml%‘h?ro&}?‘g‘dg 4 e‘%ﬁg‘éﬁ? reggfion

W % a Vifkingd indefd p&'émﬁ':‘e m‘thakmgé 0200 GO0, sach thasthere is

ﬁ; g r gQi 3 (i)r?ne? ra'lfto?l'{& r{laeSCﬁgle néclﬁggl qugdu%g Hl%?t%ise 1?aQI%J1g WBromine

pot assi umnt’tyxdrotfm Reast abéutlél@szst% Iaamscakxquat 26 °6 df‘abd)utgf.)ﬁ)ﬁﬁ cps or

of KOCH per m of. .undi. |l ut e forrruIaJon
D) (0 mfesp.dad o i st S SRS Beata b fde
whi ch t hétragdrogehexpestaiin térmsaf @otassimmhgdmixider ofless than about

d/ b
om0 or OpuR e T KRR plPuaG b Gpgiulla BlodhE33hmAEn: and
2)is Mye lcq,st olfle whhordrpelyhawhyirogareer mevhiclh s halngen z9ntent is one
bot la, 91 rd &oﬂla‘jan@@r brdﬂﬂn@ aldnss R %l&:@det ey aﬁ@&hoﬁ mono- or
(X, Y) d (2) a viscosity essﬁégﬁ %ﬁ%%
100 pebéalat?arb@vn \glaielh thorhglose éOIBFF%lW’éd?BP or
and ba)ml?aato?lsggﬂ(fg) lbf@t}ﬁcﬁ]‘(b(b ?aﬁd @t) afithlteapioviko thidt %ca}ﬁof X), (),
Vi SCOSi a of _abou cps ess and an
aci g @%@F ayScaapAiless (ﬁlj’g afsg{l (‘lum hydr oxi de

suéH thh@hd ﬁ{"xtﬁfkdfoﬁﬁm g8l ahd 2} E’Jsrésor@lfmﬂé@oﬁﬁz%t oAt least 40 wt%, a
hydroxi de, of |ess than about L1 grams of

vissesitycpt aﬁn G pf sheait PO0Y cmczsd@ﬁ@tanﬂ an ﬁ‘i}ﬂ gL ag @@ml]merirby
aqﬁeg)ﬁs Y&l lfl%fdfb&?d%ecﬁﬁitﬁ)ﬁ %Hg %@?Q%ecfm?ﬂh%&as%ﬁﬁleﬁ}rf&la@ of

ty
lese ﬂzan@bomtélaé miligrens et QHaRr groabdmidnied o BeER RS,

[0A0] 3h el vabBhepiRE&k @é&ﬁ&%gﬁ&ﬁ%dlﬁl@ﬁ@ réRfedto db@$’§ thé Viscosity at
he enbodi nent's wherein at | east one of the above

250 @ fprr RO A 65,000 CROI 658l BAFCTSEEDBLARS VB MDD Cptror less, and
sti lﬁflﬁi g{%?é?a‘tﬁ abi\® 6@6@}%5‘5 Jrqgsgr ﬁ?fl’leteﬁlb%ﬁl‘i’ent%hereln at least one of

ocarbons is utl]ize he process,

thewb%@gq erjechio menocor Rekyhalokydee C@F‘%&’Bﬁ @%%%}tle%b@m% fifhe ghove
ref'fﬁic?to th&n &3¢ Bo@ﬁal%@ﬁbéﬁ%qy BrifiRligh HRbrbQsE TROGERRY 86 25°C is




brom ne content is preferably above about 43 wt %
[ 0020] As noted above, the flane retardant

weowposioeT ons produced by the above processes PET/UB1084/026826
invention are thensel ves new conpositions of matter.

m Al yﬁr%feréb Ly ab !a‘gou? gﬁ@ %%sebrtle%s pfne&%fl ?f fh% %g{fenre?e d%’ %Fg(g%%?ts the

|nven
bronhiae eonteitt lgpm@a@%mer@ﬁﬁts‘*%\ﬁ%f eat ures of t hi s

[0020) © s iR dMblolve Afe Bhiht }etirﬁﬁﬁt%ﬁq %ﬁgﬁ%&d&c@@ %Kﬁkeabove

ensui ng_description_and_append e cl
ProoesseRpiFhiSORV o AEe thRasRiTeSSepompIOsitiogs ofimpiiera Adjoafifis possible
to p@pﬁ’e loexgeih Inbwraoﬁapaﬁlﬂise)yafse uf 8 §1ﬁ&fbleypr6@b@§b|ftﬁ[l§ﬁﬁ{réhtlah 25

hree differ ons,
1002 Jbie B sk SR P B drcoien b S nP B oril b Rif fupther
appayq@itdeim thiei ensuing tescopib@sartdi @pendéﬂlR]léiﬂER DETAI LED
DESCRI PTI ON OF THE I NVENTION / . New Conpounds and New
Fornul ati ons Denpnstrati on of the SUBGI‘I orit of the

For nul at i onsBBIEF RESCRUEHON Y GHEPRAWEN
[OdZIZLU%ﬁ% qt PtgFeﬁ)h%Caell %ﬁﬁfmﬁces% elof st%{ﬁl msﬁe%n& IE?ZSOC of
practice 0 |

s inveéntion, formi ns wer e prepar ed
threqdififerenh compesitiany oresofofhidl srdempesitiop othas imdensfonathe others

OB Rl AT, 10 P v are retardan

t et rabronopht hali ¢ anhydride). In a first series of

f lrJ |C 2 ( ﬁﬁ?%?gﬁ% I]g;ﬁp osD F;S@RH*TMN U|F:1rlml!v\zh I C ha?(asNe d
corrmsr cially ag aH 0’6’?‘% ‘@%Jga‘ﬁg{’f’mél"(/f’g%o& ty of
stfratr_ogqﬁi tﬂ@SmﬂiﬁﬁfVOOfahe Boranilatidns ofi thad ﬁmvmnomol y ol
[Odyg,ﬂgﬁ ({eé 0d1 ﬂtstaq,te %&ﬁfeﬁﬂrgs& 5 acgu g%qmie ﬁz ptr)z?cef‘ ?f 1#1] &
invtehgon, tfommllstmnse@r@prep@rcﬁ irhwhict shreqwbdrich of blleu@t Warle @rapared of a
cox@u&%?%&lﬁo%ﬁﬁnet-&hﬁiﬂiﬂgﬁ&?rj)lgﬂbln %@a]r&’énrt] ?Jge&ﬁE%f}J Qldlegﬂcef/&lﬂgr diol of

tetmbr%mmltalwabxdr@ehcmsﬁrsq %rlé%l@ffﬁugh pleads, dre esherfaatenia of the
blen@SRAS iris’(&ﬂ@l@ﬁ%@f W Q rﬂ&téﬁ’eﬂ wWiichV/i8 k@USommercially as a means
£

o BB S5 o B (S BLRRT R Sh DSE e e

retandund [ed sscdndeeti¢sng s&éhYBIEiﬁsRBe ('b’ﬁlejf mateEal eftthe blamds was

dlegf'%llgn%[?@o %)ﬁlg %ﬁf §e? 9 of s](l)lcﬁ% ehﬁ%'t\@?clﬁ?lu t?aqyﬁnt%ﬁ)rachce of this

1mf§nb@m dhe ofhgr mhﬁegah cﬁ@heable@ﬂsbmm mixteo of dinestig cpiotsybseverpl

ah?hd@irc%ﬁ@défceacmt T @ac%én&qg"%@erﬁs Y}f‘e' @5&%&&&% oh¥nt®vere mixed in
ris(chl qropr opg hothate %) vaI

VarioRsPrapqrentand;the physica @@gfeﬁles gge enéﬁ averqn%et%rga@d In
pafetlat, ahepp@@ediue mvali/e@‘dﬁﬁe@ingMEﬁ 3878 fla\faeBtatdast
(AR Chupret S Shie AP TeEnE S pratsli g o gl VA iR ria
fronothe e dicheTethad isolaked branineabontamingprlyclenp eressure bpt_tla rveis
ad@edsaﬁwlgﬁed\ﬁéanﬁgﬁ 6f‘tt§§/(€fglgforpggﬁyﬁr#ﬁo%ﬂgﬁe' %@E%po dv&e %hen

attacémlecv ﬁmew@smatbetth, mtbe sealedbile plawctsm@slqun at about 60-80°C.

h
WL TS S0 e T80 e A B BRIt gy e
conthets. The bh*élue@nd aomentaivete alowsid dheebl doitnen teppsfaturbeand a sample
wals FREGY dt%rﬁ@l‘i@l&}ﬂlé Ql{zppﬁgt allﬁ 23R SRBp RAAB B QpSAAGINGESh a

repeated in order to© n aVISCOSIty determ nati on
confrolieditemperpiireiivhtgr jacket at 25°C. A viscosity determination was then made

using a Brookfield viscometer. The contents of the pressure bottle were then further
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blend. In addition, a viscosity determ nati on was nade

on the isolated brom ne-containing polyol in the
wa@b®enzm2pf any other material. This entire prPCEUS2084/026826

was repeated except that in this case the materi al

it S’M 4 nggg 4, Jg?aﬁh f]fghé’{rf%{%]hi‘oero r%@il%h%%@%tqo&d%/ﬁ% sl
prc(miutv ivens wepieted dieoreniorebtiin agissesity detatmingtion ob s dwredilute
bleHiaf fh?ﬁ&’d?? ﬁ%oﬁ %rhh&f%n v&a@% oh'?hé ﬁ@lafeh'b&&g%ne-contalmng

serl es | ends resent a racti ce
polyr} & the glssnsesf any ﬁ@leb matraiel.¢ E@ﬁ éléFlrﬁ @roc\?fl%ré s gepegied gxcept

that &1 tHdlcaké iR rbAReridl %@éd&kfﬂﬂ tHerigdThioe bﬁmﬁh@cma@u@%owl m@ d

aipfagiooliodimRieRoRe i iR SR e AR i€ mace

withps endsi of di ffapent dcho i) pRiportidrisof di met hyl adi pate, 55-65

[O(#4I% Ci& I-Fe tﬁ{l: IQéAra oﬂ)%&lgiz IeeP e@&-ﬁ é\%ho?f":l'héé\g gt of th1§ 1r1vent]gon the

blands te@teduf@t‘dsqosvy werteormerhiromiike melatedrba@mmmomamwﬁ@yol and a

mlﬁfuréjbf élﬁfeﬁﬂflgtlﬁt%‘{m dRRARATMIRRS and S@Z g grl Iﬁ&lﬂa?esﬂﬂﬁﬁ d®hsic ester
U

BT A IR ) AR

andl m 5 T?abizt% 6 dibetighticdditite] BuRdhg). IMihis basepd tbtefl petréd wisddsity

d h h. TABLE %
acleBpid0as ok ARGBHEETR o A Rou gt =
[0G25] i S(hehesitts pf thesd feprivotiphseriey of Brisate/detaiked gh tedollgwing table,

eof e %%‘W%s%%%%%ﬁ%‘*ﬁ%t PSR

spaciipepdly Zefingthipgheipseedingparagrapgls 40 500 83 55 875 - -
[0026] It can be seen fromFig. 1 that the practice of

this invention resulted ig, t}g antially greater
viscosity reductions as ¢ 1433!1‘ & to the other bl ends,

at Teast _one of wnich 1s representatlve of dqonnerci, al

R Cfﬁ%’%*@% oI

i5cosi
)

LI o T IIVTTIUT UTI al C IIU.UC I Ot Tl aor urroupift riar o

0dhydr i dé250B) di et hyl ene gl )d@l7500(£) at | east| 13&000
Al lcanal dl Al and . At lLanct o-nd

5aI pha- pnega al kane diol, or a9t6§‘£0easti oninileha-onega
T vairire vl Ul \C SR AY | il Moot VT Ar1 HIIMLI \>3 nmurituyr -, Aurtu I_I}

l_- and DN\
1at | east -one al kyl ene oxi de; |vii68¥0 t he provi sq tieae t he

,Fonpou (B ave a viscosity 4 C of about |60, 000 cps

bout 4( 4!;% r-nc or—les rer-e

I TroT

oprefer bly about 25, OOO cps |ar Iess and a brgn;m ne

cont ent of at T east about 43 W % and prererablgy above
5wt % 500 8

55 875 - -

[0026] It can be seen from Fig. 1 that the practice of this invention resulted in
substantially greater viscosity reductions as compared to the other blends, at least one of

which is representative of commercial practice.

First Embodiment - Compounds of the Invention

[0027] As noted above, the new compounds of this invention are made from A)
tetrabromophthalic anhydride; B) diethylene glycol; C) at least one alpha-omega alkane
diol, or at least one alpha-omega alkane diol and at least one aliphatic monool; and D) at
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[ 0028] The new compounds are typically forned by a
two-step reaction. In the first step, (i)

wao edosatadenopht hal i ¢ anhydride, and (ii) diethyP@&nES2004/026826
glycol, (iii) at |least one al phaonega al kane diol, or

h di ol d I o
e e PSRN bl p Pl s o
aboiit 60 O[)Otdps br Dessqnpta“eral@lfy abbmt)40m©0 dp@bﬁle@é n{dré preféiabl§ aBout

25 dbO £05 8@? f %bé)n%lgg ‘ié)rgelﬁg’? gtele%sg %(?L?t 4§ Iaal?r?%e%@ y above

abmm% wi%.(i). In this connection, when a corrbl nati on of
[0 g%&l]l eRRL WD OBH@sofﬂgg@J d&hg %}ﬁleqi)gflat%dst%} li%:la&ﬁ)%t 8 first

hati c non
stef) (4 allenoesmpbt)hahwﬁwﬁ@d@ lang ﬂb)tdl%t ﬂﬁmagiw@; (iideat 1"2?@'[ enperdpha-
onhdga a{k}énf) ARR @ bi 1t@5Js$ oh& lal@%m uﬁleg@amaﬁém@r Rl at 1&%&]@&&
I r Ste react,|l on is | Ca LT orne
ool G R ot et tans &t 0.1 AR EH relros @) prinslg e, and
0.0fo 01 @dle omm) Ger 10l ap (R beshahhtythérs i dnenmmgss t0f1.8L20lek of (ii)

ané ?21& %er 1[191%%2]&% Vﬁlr t'h?su %ngelz 1%1% Wh gaaco%lllg(ln on q fFﬁfC} o1e a@&a—

I N con t|n 1 st S ep rea
omsega alkenerdigbamst atémshorwl dh@ha;mnon@l asused zs émh almeedphd -pmega

alléang’ dﬂﬂ@?@fﬂﬁﬂb 9 1pha%10 %dﬂ&)gﬂ%gh 1S uséd iRaR¢ pfcﬁaﬁg n? kelativ ive to each

hexanedi ol hept , 8- 0C
Oﬂ’t‘eﬁel r hi gher hom)l ogs. Pr eferabl y the al pha- orrega

[06d9] arkhigfiet-i8) raasaeh wdrﬂlc&@rﬁeafoﬁnemattalbautramgﬁpmﬁc grekﬁlre and
about 8 carbon atons ecul e, and nore prefera gt
0

at p ferppegatprgp dhegpnge fd 1856 60 140 reahie inythe range of 1

j3gokecul e. [0031] If one or nore aliphatic nmonools are
used in the first-step reaction, the aliphatic nonool
[0630) Déarstus aiphhHonelgablvamy diblsaao be dsadhaiconédueting kidy ficsastep

re&%o? aﬁ'ﬂ%ﬁahgéjca?lrbfe%qgﬁtol lrsf'i]é aqkant%'?ﬁol% Es PQ %aﬁ%@{){eq 3-propanediol,

unsa

byignediole | Sarentapediok 116H@XnmﬁdudJ 157d)aptanedq@1ail,|8 Qm@edlpl and their
hléﬁéf RoiBbldgs. Preyasily BleQiiha-Mdbalal it 'dﬂ)@(t ﬁm QARViAToRGISHERe range

% gat i C nooI s i ncl lfde nmet hanol

of 2.t PR Ser rbop. aHBRE Grolectle, ard e proter

4 Ghriyort dioths berﬂﬁ@lﬁ@ﬂ@l 2- et hyl - 2- pr opanol ,
O R SRR PR 8 g ) S5
m¢hoet tapl Heeskrarght chdis oderaythedichainaing tiydan be shtitkaged or unsaturated,
and YR eﬁfed %)He?ergtglg p&@ﬁﬂlgalﬁ/qﬂ%ﬁhra%d I G8 c'lﬁhg'h Pl ef)lﬂltltc IBSrtlon of the

r an t car er no

?Séaaa [sPRtainEe HF Mor ether Wﬁ@w@mﬁ Doadimiting exgnplas of such
ahbﬂatichﬁ?ﬂcféME(élgge éeﬁﬁ?ﬂb@tﬁ&%dg nlgﬁf Qo] 2d- gf@agg(rj 1-butanol, 2-

ul e

bulel S5 T HER FeTaTE ATt %%MB@ &@ﬁéohoxyethaml
diathRyeegipcod xiohemethytetlien, e—lllyl,ldilpaﬁﬁs:% bﬁteﬁdil; S—hbml]mémylhexanol
1sq?lg?§ﬁ léfblé)ﬁ(zls%li r?i?(é | afﬂig'ﬁg ﬁ1 gg %(tlc] rgo%oo lggontauixﬁrrlnthe range of
1 tggbomd@ d@é)om@tensnpeeriWUéﬁ l&irb@méﬂsothue dhphaa@ mottopl(ehesed will
coﬂﬁéindiﬁ thepfaﬁgé/ biepﬁ :ﬂ%hﬁj&car%ﬂ £85Q [rpgf%gfebﬁleb utyl e

[OQ&] d LII? nf% s)écgtgiog‘@p@ g}ﬁpg;@%t gnt%,e gx@wﬁ@moaﬁ%contacted with at least one

alldylere @RDeY [FOX BRGurpdses G YNRKEHE and uﬂ}ee@@apyésem@emﬁ@m d

ot e R 4RSI %5 M o b e e ™ S48 Ban o made
of aiddllesrienconidbs @s pthyked owidb, propyléercaixide, epichlatahyirint he

epfb?&gg}l}%}ingl,ﬁ%uﬁ@%tox?&[ E,gﬂmtylene oxide, 1,2-epoxypentane, 2,3-
11

He range of 2 to about



atonms per nol ecule. Preferred al kyl ene oxides w ||

contain in the range of 2 to about 4 carbon atons per
woredosoedder The proportions used are such that PEEDS2084/626826

in the range of 1.2 to 1.9 noles of one or nore

Ik b
ep SRS L 2S5 A, 87 oS hE PLATBILIRL, £ oy isher
homnhwgs t Mextms of nmrbemomslc@ ekkﬁlem: ﬁeldewndzsfwemll@veé @ﬁdqsmd
Thé Xﬂtgeﬁé Qﬁd%dyj ﬁeﬁlv@m tﬁSlQal@%oﬁ‘?éH{ ﬁ%ﬁ@féng@ ofefcr@ooaf 10 carbon

SSI um dr oxi d ESS t han prere
atorrzc,ssp@r melasuly: zpf?fFllfP(i @lk&lﬁ%e ol mqllp@ptagr efanaﬁaf f i é@u‘f“
carBbR Bidfis peEF RofecBlRC e pedBtidsaséd 28 sich thith&dlate)in the range of

12500 b rbleS e Rbng RO BT g2 e PO B euheompp i ahyariae

uscralrlﬁslmlﬁremtemrehbtmrr andysuchfthat Ghe apidl@npsi(as dataimined by aqueous

socﬁ{u?lfhgfglao é’e tﬁ&tﬁ)ﬁ %Pl& Qp%gar@sfsecf@ écélgnsg& 5{3@35318111(}8%@70&2 is Iﬁss than

0.4canviefereblyriosmdb O.2imeleatuan el KOsk g 6f tngiisted product. This
second® '?&(cfi %’%"%@ &ﬁlﬁﬁ&é& 2@15{90% nfjtﬁ? gan',g@ of MR 10 140°C,

reaC |nverse y pr port|0na
an@yfghidy inhe Rangsiof 920 ttelm"c:rmrder Priegness imtHeaangdeant 10 to 100 psi,

ht. al pha- oneg e .di ol s al one as reactant
an Plfe?%raf&wv@et%%ep)?&ﬁ Bﬁ t her eof shoul d be kept

[oosen afhh yawmg@m Mpmomegmm&ewa BEE ufddete aliptgts nionool, the

Y P

tendgp by nvwevmalylmop@;uom Gor mn@lm Mjm usimgloge of mprwmglgem tmolecular

We%l‘it g@g? g?ne%gﬁ ec‘d s%e"&str&c E g E%J}Srg%kﬁ’ﬁon thereof

haoneaa oIs

shoyld he ke r@lﬁw%alqvg/wuhwebe §‘%‘§’P3$Pe°éﬁ?4ﬂ@¥1g‘?§rm Bﬁﬁeﬁ tOo?nSthéhat the
finhDFr8 @RI ALl 'fiﬂ@!ét &b %@or?ﬁafélbm@ﬂfpaeaaﬁbﬁ&e szﬁnammtdeﬂaﬂoﬁ ply when
esence o rt .solv such as an iner
s e Ot e Lo o D s e ik bt e
higheetholectilatr weipdsalphbbmepoalkamndielst he sol vent such as by
S
Ot M BE 31 LAt SO R el e
realcnvmandm cpodasid inhepressnon of amipend iselwent seh asdngnert liquid
hy8f¢&8b. mo%%rnﬁ%éﬂ @H%ré&}lﬁfn%wenf RSy, &tib Qéb?ra@l%% remove

conpri sed Sﬂ@ | €gast one brom ne- con% ni n
thesolyest S‘fcihei’ﬁ@}’ §1&P%I ghdisiationfupgnrempletion ot the feagion. 4)
tetrabronopht hal i ¢ anhydride, (b) an aliphatic polyol,

5 { 1east one aliphatic

: 2= ARt acid, with the
[O(mSc]xv ilsa secmmtl etrtbedﬁmnimf ﬁmm mmertmm tae neve Haime trqlaldantZEm@ﬂatlonS

éon"f};}%gﬁ 0?@) QP gaﬁ%ﬁe B onlu'ﬁ% %ontglglﬁfﬁq%h%lgg@} ardan 1‘@9&3 from the

€ss,

reeu:ﬁgn of (a) tetwbmqpbﬁfaélr:abh ldgdlbi asgithatipgolyel, ped) anpppxide,

and (ﬁ)ra@ MaSore AibBite désté@lorhs akhnadiestbodicMcid, #il the proviso that
preferably above about 43 wt % Desirably t he hydr oxyl

the{prpalation @Snevrmsrm lah%fr °§nofi abonti20,000 Gp5 95 lesw Prefgably abput
15t®0|%9ﬁ Yt 1eé2 gmré 'a%ht 30@0 ngé J)ryle%1 h§ncf ﬁlrﬂ{bl%tﬂr&@rably

ave an ac er o out

abgartr§040 gps q>rolrs$ﬁuﬁ%é 3 mela%%P%‘?I%Pé Aty abpyt A e aﬁlérpref%rably
ab@@@éﬁoupﬁzwﬁ% KOdsially, tﬁ@hj’ﬂtb}%tl hﬁﬂlb[a@&?tﬁ& fokhRlagibh Eﬂhﬁtth@range of

r C 2)
bl g BhGBRar n SREEGE Rt iR e O P B i fiper of
nohrors tihizai apbtit @ haigKOH/ Dﬁfwﬂnalitlomaﬂnd prefbsbly nomegre than about 0.2
kldip [LPMRS can be saturated or they can be
mg KADELE forf

especially with one or
12



nore ol efinic bonds. Use of esters having

straight-chain aliphatic ester groups is preferred,
w@nasoeaoe7 preferred are esters having strai ght PCTTEB2904/026826

al kyl ester groups. Wile the al kane noi ety can

OnSP 3 A, G5 8T B O S B
diffe@08 Afe @, paliphatic|gaoupy vﬁn@f camrb@d;trgxgbughm off brpiighed-chain. Also,
the&aig‘gyﬁgﬁ@groﬁfﬁ @in%tsaﬁfﬂﬁéc[‘oﬁhgﬁé am&uﬁa@écﬂ eﬁ:% ﬁﬂ}s W’nﬁ one or

a_sing l'e ester or |na|ono

mofeHlplarie hoRgs. ﬂx}setqféstﬁ@rhamna strpighieghape dipbate QSt%%P‘&SﬁS Rl
prefe‘i'red,( 4¢ld thore: pr&%rrb@are(e@@rs)havfﬁ@ stlﬁigﬁf@ldlﬁ alk§Kdste) grcﬁkis While

n whichw is a nunb to,4. .and each
the g mtdets PHBBERBRET §0 PG FRRHRDC £G5S Of hpfCe
satyraet eicaesbxiyiic acids mglpeefess¢der or a conbi nati on of esters

[Oﬂgfﬂpr p&ﬂﬁ&ﬁﬁy u?t féﬁ%&g cﬁga é)@ @l? )}Ré?é cé é@%gﬁﬁ (ihr’:lﬁlt c\tl\l%érboxyhc acid

estgrs mmechbﬁa/mn@c gsrptsora‘x@mhmeat@amé estav éeprm@n@d by the formula:
preferred are the dinmethyl esters of succinic acid or
glutaric acid or adipig acid, or any mxture of any

two or all three of tllﬁeg%OC[Pe@@P the pol yol flane

retardants of (1) can be made froma variety of

DR gy Bt & THRE AR # JE A 3% B whiehs

nugbgrdfodm 2o épgaidefmeh of yeud y is{ helepsdertly, @ Iiuutbyt from 0 to 5. More
pre?é qqk §sm Fé\( f J€ord ﬁﬁ?ig ) of]ﬁsérs @%ﬂﬁ%ﬁﬂh&’ {vhere R? and R are

- hexan riet ne gl'yco

methyl, r@étymyl-mowh arkityls qul%?ﬁb@l piad Qﬁipéﬁiaﬂiéw ere such C,, alkyl groups

are]thezsa@ié"' %ﬁ%&& kefe@&i’ﬁr@ﬁfeﬁlﬂléthypésterﬁ ef §u’é§ﬁ1ﬂ$’e{cﬁf‘% glutaric acid
sucrose, an

c ntaeryt ritol, [
%‘]r %‘HQCWB?W%YQPWE pg%ny RO @ﬁégre‘éf) s or nmore such
[008B] pTat polypbilant setadmibef (% esh lbef mekdsfroad. vafiyyi ofaliplyatic

pol&gls 61%%# gha | Cdﬁrﬁ' %&?%uit%%]ﬁéﬁel? yoﬁ?o %?ncﬁ]uatj R f%)? eﬁ?ﬁ)p%
ethglenerglyesl, pfopgleos glyes!, theasonueaie Hm@flmc@]yqqls diethylene glycol, 1,5-
perﬁﬁl%qm)gtf Q%ﬁQ el tﬂ%ylghe élg %lggérélr ggﬂétﬁylgfet}{a&

I ncl ene [0)%
trlfé?ihfélﬁlpé‘PRﬂWd]r 2A-hexpnebi nﬁﬂ%ﬁﬁhﬂmi tetrasthylaneigbeaki de,
dlpgnt%el’@HﬁM&leﬁtﬁbﬁéﬂl' ﬁﬁros%; ARG HaYh R Gl gBbsl ge. Mn&ures of two or more

o L S 570 SRl Y S bl 5B vt

cortinidenan aboﬁtl;%rcaﬂ:@nakomiﬁ)er armdedube | | ke M xt ures of two
[00%51) n?\féa% lfr;ﬁﬂlg%gglﬁgﬂg 3f ér:ﬁ%ghcfég 1A% ?51’1 lf"l Lthe %)r(;({?l%’tlon of the

polpxelr flarog wurd@nts pO@A 0iclude eprybans rorxrdg plh»eylpm gxifle, fepighiorohydrin,
epfoﬁﬁl%}grﬁﬂﬁ Sl Sfou e%xidé’OZ SRR 1ERAREAON Dl ﬁen‘;ﬁﬁie‘?{ﬁélde}[ 2,3-

loyed.” I'n t first step,. the tet arormphé alic
per&ﬁlﬁwwflé@ and srpgtine ée‘oﬁr'«elﬁlem@nf‘aw SREYIpRR yates. agtylene
oxdles tlanélﬁ)xtyaioabmé slt;&eme“kt}ma;l dﬁ@ﬂlellﬂiteo Milgirésedfaivo @A more such

epfRidiedat b TSPl e RioBle) B2 c3h Sentpins 3Pyt d2 carbon

atossdiennodacolenat e, and pot assi um car bonat e.

[0035'!' akk glleﬁﬁ?l BSfo afte féﬂal.r ;{L &f GZB%X §fe? rTalcflon is typically

n | ner

emmWP@chﬂb@ frsg apr@e éqﬁgbtsy@d)hihahﬁ palfdrids s @@@Eﬂ with thepdiphatic

poEISP oR Guﬁbq?@eatmpﬁ 1§ﬁ%l§ﬂ&’c%d lito r@wﬁe@aﬁmqﬁlx@ﬁ@ XAﬁﬁﬁlglsﬁltable

troue lnt t he reacti.qn product mxty nmed la
ca gis are, magnesmm oxide, sodlum acetate, po assmm acetate sodium

13



[0041] In form ng the polyol flame retardants of (1)
various ratios of the reactants can be used. Typically
WO b@s@e2392t i os are expressed in terns of equi vaP@nUS2004£026826

equi val ent wei ght of tetrabronophthalic anhydride is

car%pﬁ rfaa!nP pg%s 151'?1 gﬁ%oﬁ&t#' E1“?121 1agﬁlt1 S & Hﬁﬁlag e%{a(ljs}%& gpgesued

ec u?lar we
an pert S@évqnaméras 6111 mfeéalwnd/bymwan &e Gmp!pyeg\m the first step. In

the%‘&b'd)ﬁ@it&f‘ tthé’!i‘ioﬁf&l% of fmﬁuf@d’f‘é%@ﬁﬁééjﬁ ihtfodBET f the rdation product
gp;}:né pical reactant ratio Is one

ml%ﬁ’ﬂ‘? thin F %ts?eabrormpht hal i ¢ anhydride to 0.5-10

[0 i \Iﬂmﬁﬁ@g hk palybpﬂahe f:‘et@dzhr}t@bf (19 vEidrs 20t RPFithee &dtdrds can be

usf, RN Bt r4PRh R BieSieHaN iR CE A il Sp e weient

of tatpabsomiaphthwlio inlpdiideis dne-thifd its gqunlecale vesghtf Aapguivdient weight

of t&% tcsd?p k€ E;[)nghfsg atlr %dl%a? 3‘?&1%12 91\)? '%ﬂb@ %&ugﬁér of reac ive ?ydroxyl
SrQ3pps alAinmqatva@nbwgbq ofalﬁaorlaeBO)éQ@nwéwlfgtsaﬂolé@W vemg ht. A
ty;ﬁ&@ilet%]ctaﬁﬁfaﬁls Fs’i(%ﬂéreﬁﬁwblﬁ:ﬁﬂoﬂt%&ﬁ%nﬁi&ﬂh?%&ﬁﬁy&ﬁdétﬁ@ 5- 10

CllO \M | e range
cayigishieoaliatia s beLp-L0 Astinslral bbeotide dbdeppreltied
regotappentiatis ome @fuivpaddny of tefrhl&‘bﬁopleﬂla]ﬁajaﬂ]tyénd)é to(()l’)S 2 amqbﬁ'alents of

polyB} -1 4ui GAGHEb ol st g iio sl e Evaton
tetrabroemhithalio sabydride with 3.9 dquivabonss Qﬁahph@losmxlmi @nd 1- 5

eqﬁ‘x@l@gﬂs@@ﬁoﬁcﬁe this invention is at |east one |iqui d
ralﬁlgt chain aliphatic diester of a straight-cha

[0 %Zﬂ(a IRCERMBHYSPH i the sy e At the eactiog vabk Hippaly felf within the
r18h &sigree. i ncl ude di net hyl oxal ate, di et hyl oxal ate,

ropyl oxal at e, n- but yl oxal at e,
[0Q;ﬁ3|] S d%mjplyde@damgn@mmg theaiyepapativnalfl @pblol flame retardants of (1) can

be %Iﬁﬁinwle%ﬁblét U BBPAYNES. RY58 88624, 844,395 4,564.697: and 5,332,859.
hyl nal onat e, di’ef hy] mal onat’e,

t hyl but yl oxal at e I.met
[0Qﬁ4_] n@e&é@r ﬁaqnawypguse@],m Hletfewa ﬁt&(pr@rpgtﬂ@ second embodiment of this
1m@nt1§1@ Dsr a@ ﬂ)éélsﬂ'ﬁﬂe Qialaidestraiﬁhit-‘éﬁaﬁﬂ bmbmb @isdtee of a straight-chain alkane

%ﬁ{r& ﬁﬁp@]ﬁgpgg t@,&%ﬁﬁ Sggll; gllegtSIiS dnclude dimethyloxalate,

dlaﬂhsébwmte ub-a-prapdoxaate,rdi priopgylosalete] digsopropyloxalate,

dii%ﬁ u@ﬁg{%ﬂtﬁ Lﬂ%uﬁ &%ﬁé)?alatg @&Hﬂ%ﬁ?ﬁé&%ﬂéﬁzHt%ﬁfy?outyloxalate
dlm@thhlwéqnﬁt;q distvimalprate, rﬁgtm-@rpbxlwl@at@edlnlabmylmalonate
dll%ﬂfgﬁﬂl‘ﬂa%%adﬁhﬁu Qx&ﬂ&ﬂb){é at h@lrﬁ&l@nate methylethylmalonate,

meglp)flg!gﬁ\ng%%agqu tg?ng a}gﬁg,lccmaps glﬁg}y%uﬁﬁﬁfgérd;-tnepropylsuccmate di-n-
buﬁjﬁlsmeahyﬂegdlisb@rogyleuccn@t& lietbhyllgictinate pdipentylsuccinate,

meg*?ylat l?lg%%j} ged g}y tu%ng:i(;lﬁyrr% :? §1J|niegl::nﬁ§%1§arate & etﬂ%gﬁ‘lgarﬁatcﬁ-n—
prmﬂgma@@ﬁi—adlupégletarm idsistpro gyl gldiagee, aliisobutylglutarate,
dlﬁ-:h{%ﬁ ﬁethﬁgfulf‘e)f trﬂé‘t}h@fﬁ%ﬁ@élﬁ@xa’c@, éhmethyladlpate

I'pate, ana
dieglyl @ﬁ@a Waprﬁpsdacilpﬁatdl@-wﬁl@ 1ppts, @fsonmaiagmteehm n

d11§’éﬂilfﬂy1§d1§é1t§ afipsplhdipate Qh&ﬁyletﬁ&l%ﬁ@&fee&eﬁﬁfﬂﬁ@ygﬁﬁﬁeﬂﬁ tan@fnalogous
o i R AR P S eBr piey gt efene SRS aiids,

Prefemed asndompogesod @) of shie bmbodimept &t etigedesnihstielr essers, especially

oS B 1 G0 e

incgde75p- gﬁ wi'iof dinsirighutrate a0 Swith @f Q@nemﬂ@dlp@t@fand 15-25% wt%
di net hyl adi pate; 85-95 wt % of di net hyl adi pate and 5-15 .
wt % of di et hyl gl ut ar at e; 65,69 W % of
d| met hyl gl utarate and 31-35 wt % of di net hyl succi nat e;
55-70 wm % of diisobutyl gl utarate,




10-20 Wt % of diisobutyl adi pate, and 20-30 wt % of

di i sobutyl succinate. M xtures of this type are
wa@e@bhzdoke as articles of comerce from DuPont PCDIRZN4/026826

[ 0045] The anmount of conponent (2) used with conponent

of é#eﬂ#ﬁ H%Pltnant I77 W fdf%ﬁrﬁ&iﬁ%ltgﬁlte(rgtg %g |25 lﬁl% vW’/8 SP&}‘nteﬁPrPJdlpate

ornu at I on

85QBonite oldioethytadipatsr andes 5 w024 @mﬁhyleluffmatm @5 o9 g othe
dllﬁétg%l‘gﬁ%rgte %@B‘I 39fyiidher (fu‘ﬁé sﬁédu%ﬂe afs. 'R) WX of d@obiylglutarate,

wt % Prefer the resul tant
10PE T o bt e a3l ok Ao oAt Migpures of s
ﬂe%&ﬁavaﬁ@lﬁl@ ap lgicRE abtomabey E‘roixDDﬁEéht(mﬁnmhyJ ess, and

(03T IRé SrphdontaRiedtins toliad B Sompfics DU afed B it o
redabothe visBovitylo!f tessultdnt formukatiohyala emydblyﬂlomievelavlf abduz 20,000
ooy IRt s i i iedRe froRting et R Bie iRl s flevel of
at 1a@st ABG® 40Ra. alreftkatly the gedﬁ%ﬂt@oﬂﬁulﬁmmdsawmﬂsn}a@@bout 15,000

oo P BeTomeeroBaaio S0P R i ondes Rl pl gty apay 6000 cps

or leisxiand) aecmmpmemtemlﬂf lat egstabeuti40rvetto amhrefonahly sbdye about 43
widh> qﬁiesugl';lﬁf 1‘51% ggéerx 1Lhbat &t t‘ﬂg fdrﬁw@ﬁﬁﬁqgﬁﬁtﬂ 1%9 of 90 to 220. In

Itatio r an I nert at ere suc

ad@igan Wripalybe SppoiatianvaH haye @lh%cﬂdwﬁ}lmb%af &9 T%Q}”P Fhaél@bﬁ’t“ 0.5 mg
KO/ ol FifSendlatfont ﬁtreuﬂ n®hotd @ahddud 02 e KT TEiehulation.

r of .addit f
o ORI R Eohpiehpnk should
be @edal. kl&eﬁeﬂaﬂ)ip dieaeikingis cotidvetadiwitingitatjon pod tn hedoatmotghere

suchi th enrlt‘ro ta?ﬁ tmth&ﬁé?}?ﬁﬁ”t‘iéh %ﬁ%ﬁ%%al :%Hér{gp? gﬂﬁglgn‘rtto ralse the

fcur
temper&th&: ofithe mixteredpingformdietorsatie 100°GgT headmdelmfsaldduiod okﬁdle

suffici.ent to. e a hom) eneous for.nul ati ird.
copfpisrisnp Sl S SHE SRTRHE srodRe PEv Eoog I Tyting
eqmpnfeﬁlrbeé@te gindbattiermnenboti tomporsenisroan bk iitrodubed coenufrémlyanto the

m&ﬁg%@?@ﬂ{% Ofﬂgﬁrﬁlé {1 3n ﬁ{e &1&'11’%&‘[%)' %{htn thg %tégpﬁ?gg@ﬂngrg bR be

‘east one rom ne-
sufficiemt {eeproduceradiommgensoui Hrimlationy dr | de (b) diethyl ene
glycol; (c) at |east one al pha-onega al kane diol, or
at Ieast one _al pha-, ome%a al] kane di ol and at Ieast one
g HOTHD 1 dhe bwentionst  one al kyl ene oxi de;
[OW@ C[12)1 p@dfeﬂr&?@ﬁbdﬁlﬁlﬁeﬁtdf dhig hivestiai the @bwﬂhﬁiel retatdo@sfogtulations

of s (o &Pl ol oL 3 sl ELAGR e by 4! b ffrom
(a)abimahromeplﬂ%w(}mhydndel; @9 slictiylefeeglduil y(chigderst A3 piR-opsga
alk%ﬁe Pﬁ)?styr aFEEﬁ %E%y le ou ngéocg)lépalw orf%rah&)ﬁﬁgy m@ﬁ}ﬁi)l and
(d )o'r}f

nor e pre eSS
Sarstrnecliatienstonisie; and (3 ableas ppastraighthgingtiphatic dicster of a

str@i"gﬁ‘f SHaabAKarRRRYBL ABAY bcid 3with He ﬂ?@ﬁﬂsé gt the fbmww&fm xal
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conjent 9f; aﬁiqastm@ow&m%gmbprefqr y ebavsrabhial Bhyde.oPasimols the

hy afa)si Wg?ﬁ%ﬁg@&?ﬁﬁ g’f glgtrr?rlfgg%fg? lwmri eﬂfnéhd?ﬁfoﬁ‘ #fically the
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hi gher honol ogs of these al kyl nonohal i des, nethyl ene

chl ori de, bronochl oronet hane, nethyl ene brom de,
we@edwplozee7 di chl ori de, ethyl ene di brom de, PCT/US2004/026826

1,1,2-trichloroethane, 1,1,1- trichloroethane,
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L e tltreéi bmhb@u@dam Foméng fhe \ﬁﬁﬁmlhatme ofithessesrticularly
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bléding (§REMMPeRipediturts)ard 188 8ENé Aedsofibedaddveret hods of
preparing such polymers are very well known in the art
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[ 0054] Although descri bed above, it appears desirable

to sunmari ze in detail the process technol ogy
wepdpsazivent s set forth above. [0055] It will bBCT/US2004/026826

recall ed that one of the processes of this invention

be EI?IE) o?ré{r’ﬁéiﬁ% Bich %&1215{? foﬁh%@%&dft&h&“#% +1§’J‘t5y‘f)féﬁpﬂhh§tﬁ9 flame
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terRper ALy Uil TG etk aate e et s Piob i s Bl may be
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effectively utilized in conducting step A) above. A
few non-limting exanples of such aliphatic polyols

w0 p@baeB2Et hyl ene gl ycol, propyl ene gl ycol, theCT/US2004/026826
i someric butyl ene gl ycol s, diet hyI ene gl ycol,
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[00;5{7@ Qﬁ)(ﬁ}{l}%ﬁ?& (ﬁLt{l%egi ’1r§ Lng Té g h‘?l( feg%é opd Sla%{aﬂg %L)lyol
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cargpfl) ﬁ%&}rgs@%l&g[ {aggclc @e’:lb)ég‘rg% gt?xgr (a{é(gglg %tgrrns An the mcl)Jlecule can be
effbﬁfvfelymtﬂﬁédi h Wnﬂﬁ@ﬁfg&t&p@k} qroat.i 8 foalnealliniging bﬁlﬂp‘lbﬁcﬁﬁuch

el el s By B PR g0t HBEhy S e

emmqw@mol (1| 5- pgntamdxsbu In6-heramedigl, tihytend glyelj glystdp A)

trng t;%ﬁ?aﬁ% gili:;]éj g%{ahﬁijé gh&) @Q@gﬁ%i%l' f%ﬂ:ﬁ‘g‘thﬁene
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pofinlisfetbuftistioct  Tytieat B etiRecs ol sk uen o 4pBHg: i o abou
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TypREIAERh SR ﬂé‘\t.ho besél{tecpﬁ}a{l‘l% h&ehnah kyl groups

containing 1 to abou carbon atons each. Preferred

esters for use as conponent (iii) are dinethyl

succi nate, dinmethyl gl uR@EORCODR, i nethyl adipate, or

m xtures thereof. [0059] Any net hod of bri ngi ng

conponents (i), (ii), and (iii) together can be used
whereid Brism tstnmghh—ohaurﬁksﬂhmrgmﬁp (-Khdmyingi yp to ahouid Oadrbed atams and

préf%ﬂgﬁlaf if? Itﬂeor?? t@%ddgfﬂéﬁ%tcg%s %hél R) al? @3{( éfe)indéiPnc{%ﬁtl S a1ght

chaper b@nalmgle@atrmﬂgyl ioF ;treﬂghtrcdamdar ha@m allsenyl ugrqup@reach
coﬁtahﬁngc oRBoRIDeGrHoR atdrhd. )Prtef&ébgy@dma&{e idenfPal @hd are

m | arl can be,added to f ol | owed
Su%a%ﬁ-%haéhf’fd%r e by %PWS)COBQH% flzsar(opp jioms cadl
Préfedrédswests for uagﬁisl donfponeiit ((1ik)) Jare dlme&@tﬂ Slldclﬁiate’glgién%thﬂ ghft?]rate or

and (i n be concurrent added to the
d“%%tﬁ-‘él a(dH%a)‘e j fgﬁefltﬂeéer?g (iii) or all thiee of (i),
(0459 ) Ala/mjethod of) bromimgonawdens &), (i) end gin tageter ¢an b;: used to
forﬁpf}?ﬁe% &t ﬁlrere%ic h?l'ius”{ﬂ(&d?lgo aﬁﬁﬁcﬂo g%ﬁg\]&dll{s} AABRBHOE (i} or (i)

step or a i on of

caltbwlf’@ritt? ghiqllemied &y pddippn pE(idy n@é@:t@&aé e agdedig (i) followed by
additioR 8f {)tod (if) dah be Bedeal th xiu@ ﬁﬁk%dd@ additioR dfF (@ Sin‘iiwr@' (iii) can

t f
be B i iyl llitod RN (i iom P it D Bl Yed i acditon
of 6. iwelditivnengeed af @), ¢oypab{it) cn,be csnm_reaﬂy addddytd the other of
) @30 of &L b6 06 by BRI Rl bp b PR Mo
COR{AinehoY Ctthf?rsmpsmgr\@@ﬁe r ot her W se r em)ved or may drop on
[0060¢ frh @&{du@ﬁnquéE?Bpilh 81r a (Sﬁlf)ﬁ‘%ﬁthe sy &Hate @orﬁﬁés‘iﬁ&ﬁf‘oﬁﬁed in

the internediate ¢o formed in A
A) i CARE & TR T W @9 oue ghyien, Pé‘ée 59 T ?ﬁﬁﬂ‘ﬂg product
fomﬂﬂl@nﬁﬁ fdrivied. Noweally, e adliyhar oxide waill beadontabed with all or
suﬁs?e{n?iaﬁ? gl'l 8k fe erltgl%ye%gatg goergpo%ﬁio%s %bstant%atl pJre%gmng to the fact that
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[0061] The contacting in step B) can be effected by
addi ng the al kyl ene oxide to the internedi ate

W@ wp0sioe on or by addi ng the internedi at e conpOBUS$10041026826
to the al kyl ene OXI de Al ternatively, the alkylene

son& ? ?ﬁmeglate G0 mopc?u IC %a SARORA3 Iﬂi ?lsnc')q')fhé)vqssel .Frrc])m which it

t0 a sui
goerﬁplenr atherwisatemied lor tiay slr eroen thetflonyowomer athesisutface. However,

a pBﬁﬁB %@'tlteﬁn{%ﬁnéd? U&Sm Qé'iﬂ@n Rfrm%@ i R{&lﬁ? bgpﬁﬂg some other use and

er a fe ra
th1~°01|§ @f awrmw&hlﬁ thescopp egﬂnw‘f%&tw&tsm ﬁH'e?cf Jof tﬁ? ast%lmeéla&‘r product
needtbeSudbd it p essures above or bel ow at nospheric

oopify Sht Eongtdpart n el Srg0s SR et binehs thvikhs bhge B e

1nté1rmmanﬁ:cmqmsﬁmh opby addihg detinebhoediatd @omop%num toithe alkyleye oxide.

AR R0 S0 BE l e AE SR BT e
introdpeadssion suﬂable wmseblepdeemtmm ﬁyfdnelktwonéﬁctme gecurs will

typidafih ba Pk réngglokb()% R aﬂﬂ%ﬂé@dblﬁh@ﬁ@% & B€110 to 140°C. This
for rrul atl on in cgnductl st e?\}ﬁ% he relative

opgﬁw N t(i‘[ryosp erllc) pre c(rI alt !ﬁprsgm;eéra Q¥ or
belGa@masghyris peadtrelg, when (i |) |s a diol, the

[0({6213 %ﬁﬁ{%&i&ﬂ)veﬂ%} (i1 ,%Eli)oanvg i groﬁgllallo}{eé %l tth Infhlation
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or adipic acid, or any mxture of any two or all three

of these. [0072] The polyol flanme retardants of (1)
w@awshezsderde froma variety of aliphatic pol yoPGI/asm04/026826
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range of 100 to 150 C. [0077] Further details

concerning the preparation of polyol flane retardants
w@booa239ean be found, for exanple, in U S. PatPC™MIS2004/026826

3, 455, 886; 4, 144, 395; 4,564,697; and 5, 332,859. [0078]
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be used. Preferably, the mxing is conducted with
agitation under an inert atnosphere such as nitrogen

w@easneok7 t he application of thermal energy subPET/UE®N/026826
to raise the tenperature of the m xture being forned

or t16%3 %%d%%{grg&e%on%ﬁgotoa{t ije%g an dﬂﬂ\]}{% %hq glhag?rglgs ﬁB%Vr? ea]]?f)ut 43

us el

Wt&/a ererablyt the dvduoayl mnanr h’éthmfamgatams pnthetratgefod98 to B20. In
ad@RHBR! typieAll PRk ! @oﬁﬁﬂﬁﬁfﬂ%tll%agéﬂn Q(fid hﬂﬁl’h@tdéf%ﬁ)qnore than aboat 0.5 mg

cuirently int m Xi ng ment
Kﬁ%ﬁ/ <rfrefg tiﬂjl §%<£Bre£fﬁ6b1¥ Re 11?05? aafab@@q?amgd?pgrmffméatwn
[0680] I foRh theofopnOBUEEs @mamhm GiphRhficatak ¢ a@mred tank should

R B e OE S S P L et S A oo
suqﬁbasrmtragancand withethe epplidatiopobiienmed ehergpsuffipipnoiorrhiat the
telﬁéé} of Hhe bt 'HéYr?gE[‘othd 055 Oct8 rIBg"g? egh Ohr % d)(nlg)f Mt 8B he

rom ne- CO

CORPOReY is maperitiral snd @nwﬂmr a@mpwpt @ﬁnélehmrefh@e@ infe le;mixing
eqlipedt bdf&R%he SRS, 6lr BHRcORBERn danR n%'r&iuce@éorﬁhrrleﬁgﬁhto the
.one al ha 0 a . al |oI and at Ie&gt one ali
G SORPRER [ 3k SreL b as e GHEIe a8 ciiop Sjoud be
sufficidne asgrodune asttongigghéous Hainful@idnphat i ¢ di ester of a
strai ght-chain al kane di carboxylic acid, with the
prow SO that t he forrrul ation has a viscosity at 25C of
taraiton 20 a (Qeomnfs ew Faymatationbl y about 15, 000 cps
[()(Wl]I %%coﬂ@%r u oﬁl %ogmggaoﬁsol?lato({anlbgﬁ dodu@&ijby an

stil nor e era O O ut
apPRoBTHIE @TQcssit frihis daven flom sLompaises ol baww amlbromme -containing

dl(ﬂ rf@ﬁrﬁd&h:lrﬂ (a@ hewdrahephthAR a\%%nd@eﬁi) rd?é?lh)Menet %l?cdﬂ,y(é)” 19st one

ti ran
oI35 SLkgtt bt % ppttedr FiPE B D ARGRSR Pt g taaelinhati
mauvohand (d)anteast cnk atkylane romdehard @boatitadd oﬁergrd{@ﬂ‘c@amfahphatlc

dm{é%%w& ?t%dl@ﬂ’-chg{ﬁdiﬂpin%fd? 19 g%g%%h {hh 05}?00 t t%e %orﬁgllation

rocedure
hagr@yi @?@Sﬁb’ ot AEEof aboub? %Cnsmréess,au‘gﬁqmbgr @hg)pt bﬁf 0@{keps or less,

mdr® bf@férﬁ'ﬁl& QB&I[QR)Q)O@%PQ 85k, Qﬁcgstilf‘m%feé;ﬁ@féﬁb%ﬂaWuQ 80607 s or less,

I T st rqu onnu at| ons
and B BHOHEREoR! o1 8L toAs APl YE RPISferabe b bk A
Degirabiliiithe hyitent nambdesiihé hﬁﬂlumtloh Reinahié ﬁe@ge BEIEI0TRIONE -

adfigh st B Ko g it e BB o Thete n aput 0.5 me
KQfdffgplf emtulgtion, and pne&ra;bé}s ho abrethho abdt0i2zeg KO eneiformulation.
gpoaea&retan& %Y&gﬁs {88 n{ fb%nﬂ{ﬁgﬁﬁfséédn%r%mw ew
oun

or m xture new C
fom@%acnomame 28 gseibed momﬁ@:ﬁmw&l theabevsfitgt group pf formulations

ntmat éb?nﬁdi‘l@nﬂggisr(ﬁﬂ o @rﬂﬁﬁﬂggf)t\'/ t(e@)lew-EB ouﬁacﬁs%g g{[@ gﬁ%n‘uon
AT R A R GRS Raype formed by

blemdimgalnshesified ebmporshts aftea farvetisn Oﬂcdrhpﬁnehh(&) it is desirable to
utlﬁﬁ %)%Céongﬁ]ts(Z L.S ﬁlo @gl(}%f?c fééé g)ax(aa)n b he n%gvf clé)?n@ﬂlz or

COI‘I‘ Sp on pr opor
mlmrmﬁ new QﬂﬂiHPO@ndQ $rethet the reshliand end pﬁ)damfmm dfe mroenss alegady

[ h
cm{tgl)as Ha:egc%m?&i %él%%é;:ﬁtggb n’ghlgs ﬁlgg%rﬁﬂﬁf f’i‘e dsogﬂ)o éntt(?ﬁus@@ QY& solvent

E%%C{J%%ﬁeq 15latiye tq e gpacans ‘fSSii mufosmingthe pew gpmpeundés) refigrred to
abmmubm tasthe de dgfcompmmﬂ af@(2) %h@l'élfﬂufkh@d 12,510 S
orne CEeSsSs
colrGphEsRhe fisiion bRPT st WeC o eT Hf el e e appount
to the desired proportion.
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[0083] Conversely, in preparing the above referred to
new conpound(s), an excess anount of conponent (2) can
wheossei2as a solvent for the reacti on produci PQI/UR®04/026826
new conpound(s) wher eby the resultant reaction product

of iyt fedh (D wisd Riso s fThe BBheafifd of G Bbdipbelied snmew
comprpa{gitan (DE)less granitkat desiteda therresnltaheformslatiomnln this case, an

adfhﬁi@ﬁ!ﬂ' (ﬁﬁmﬁ’tﬁr %? g?;rh}amé 0%2 WiEdiild BE BREHLE Hfé' pg&hiclt Qg 1r§@1e process

ct contal ns the desired anpun
to bfing Begevrb At cqrmaone@l (@) infbe pesuli@ipormarationp to the fesined
préfoefigd.ation of a Third G oup of New For mul ati ons

84 rticul arl ferr |rd

*5*%-3 mitorteBRs. el ittt st edior SRR o anersrss
aniduat alongpohents?) Gdemsat asnaewwamt fm‘ltm teactionqiroduténgathe vew
cotx%{)mcg ng&ﬁel%?b 93%}{1\{’(2&? d&%ﬂ% b&gﬁa%lt&ﬁw{ %reoogglr %@gﬁ&t 2)
relativemo; @mnon@ltiﬁb] tbgedxesuedmt brthisi ogswh @Kcmpémﬂmmr@) can be
reﬁ@%cﬁﬂ?ﬁﬁ@?gﬁﬁtaﬁ{ &H@tlo%eﬂrocm?:'t 8§? %dﬁcec‘ pebssbe d@cﬁﬁiﬁoﬁ @8 that the

ol ocarbon in ogen co tent IS

finggheg] BFQSIUERonER 7 %E@weuatt mpspen(t 3) 1B13tiKe @rwp}eonent (D).

and (Y), with the provi so that each of (X), (Y), and

a Vi, uhan 100 cps at 25C. These

H 7 viscosity at 25 C of
[Oﬁmﬂ utA @@r;tﬁ@laﬂy psr:fmedl thsé grqmpeff dorabilationb oLes abOyOdBcipsl in

coﬂ.{l ﬁlt]]%ﬁ SvithRE Sbde & 6{%0%%{3‘8\91980&% tﬁ? easﬂscﬁfé §ecgﬁ&' %roup of

nmor e preferabl

nepy fopnnletionsrividhwhish igblendaddX) ablsast ozne ligpigloragRe- of
oByHaf Rl @Mcé.‘rb@ﬁ’ v ehieR %ha@eﬂﬁcg/ﬁteﬁq§ bh&H ﬁrioretdhﬁ)rﬂ% @.ﬁ@/éy bromine

nunber e orrrulatlo range of
P Rp RO O legs) BreBe V@?%@b Pt 16 RelgEr CdRggps is made
upadf chbvirithe @O Ebroafingatommey c& (Zhbastha»lﬁ 0Xi} arfdl () gwitilegprofiso that

i’%&%@bb 3'()? gt}d n{%} gn?g % ﬁfsg [ g_ﬁlnag rlt%R hsa A ﬁgguﬁ"hgsezfoﬁgulatmns
ty}ﬁloalmhaam aonsogityret 262 Q o sbcmt @9 0@ cpeat lgasompfembly about 10,000 cps
orfl&rs ll% 0‘119% bly Bid 60B0'd E‘Qr Fgfqﬁ& ﬁ;ﬂ Bibord ¢ref&éiﬂ 3 ghout 4000 cps

nDno bons an dr oc ons t Can
rﬁnm&qﬁmw& ol d pesforapliebeyrsabout 43

wi/h) CDHﬁﬁbﬂr ﬂfeQ@'Mfox‘?hﬂuQﬁbdﬂ %f tli%'f@ﬁ@lﬂ&ﬂlorﬁ@ thHéQanggSﬁ 90@PL0. In

dﬁ{% a],bé ﬁﬁ&{)ﬁlﬁ%qﬂno\ﬁ Ve pl Bgﬁwfn% odgoreﬁfxéha&put 0.5 mg

K@Hv‘g)bﬁigmmlhtmrh asé peefdcybly oo nohe thadeboutrte? g l6@H/g of formulation.

[06%3 lr'lélﬁg thélta ng]?igpcgf‘ d@hﬁﬁ?ﬁg}ﬁgﬁgﬁgﬁ%yx #Feg&r&f g%Bﬁ;&ij formulations.
N@-hemzurtg@@mmﬂs(@éhnwdénorm alohydrp¢asbonsand phkyhalohydrocarbons that
cah 'be G PIABLRNE BREHird BIRH T A ihul /o E&Hﬂé%le yl chloride, n-propyl

br benzene, “cycl ohexyl chl or rom, de,
awa{ergwapregwﬂﬂmeoﬁ%%ﬂgvm% WM%W @&genlsobutyl
cthde?i&bbutﬁl bRy hnghéxclfomzﬁogzrofbhssahlk@l monoHaditlés, methylene

et Lok B A5 B1cROL NI SR PR RN c B BEe

dﬂpx@rm&ﬁt drlo%nﬁv}lllcen@hammdj ltlh@mh]ok@thdﬁhetrlthqmethylene chloroform,
@E@%ﬁnﬁ%ﬁ%@ gﬁl&ﬂe &?éeo @y&5}%§glbp&flﬁeteﬂﬁtan§fo§ous

of unsaturati erred

lnhydracahens inguhigh tshsloger C?IBPI}IH%? 1@@5‘? pioremyne, or both.
N&Dﬂfr@tﬁn% é)@ﬁipﬁs%@?bfﬁﬁﬂ@éﬁbcﬁ@ﬂﬁ@:kaﬂ € dsddinélodddanor irschloride,
particularly preferred third group of formulations can
be varied so long as the viscosity of the resultant
formulation is about 20,000 cps or less and the
brom ne content of the resul%:\nt fornmul ation is at
| east about 40 wm %



General ly speaking, the requisite anmount of liquid

nmono- or pol yhal ohydrocarbon(s) and/or |iquid
w@eioplzdoorar bon(s) will typically fall wthin P¢EUSHNYE26826

of 0. to wt% based on the total weight of the

cﬁ%ﬁ%ﬂ%@ﬁevﬁmgﬁ«%ﬂh& ﬁe%éh WSk f il l%lr 1 aravpéi%gcrhé/d{%ﬁarbons

never necessar
ané@ﬁb@@bh}gdmmb@t@hat@w deveisosfi myatamdm prpreferrednt ent

ma]anﬁ{eeirﬁoun@efﬂ11@ﬁ&nwn5 hbx’})otlﬁﬁl g&g eﬂ%@éﬁ?e uREope

PO?HIB@{ eBtH E%téh{a’ Horaieg G RIFRGUR Mo i Py obformulations

cab be Wlétgsad lbiggi bade Rikch g ﬂféﬁllﬂféht RiBulalién $PBuB20,000 cps or
above e f.0

e P b Pt Fent &1 i%u SR RIS 40yt

Geremliyrspeaking ﬂleandpysuemmdmt eﬂbqluad momat diegolytralohydrocarbon(s)

RS o AR OB A o 1 s
OB totE TRIEIS OB herfg ol Honge Wb gHEES GIDURS rtor:

eSANBIbR Whendv&Qlebthb®Rec® ﬂﬁbl@@r/&dh%iz% ¥ ldesired
P 2°/c‘)/ vvateer and W‘J vol ur%;ﬂﬁ eSl]tCeh “ascosity

[, cohol
an RS QBT e o RV . 1 comlap s PP this

invemtionat or sol ution and the titration was carri ed out

0 oI]LPﬁg’lnBl 1réé) %r%c éleureﬁ %hrrf% %\c}\%lt)]a%@q cgaflglpgﬁ%r M Hxing or
blgtdmg @nahgdingtentperaburks) owd thg semeas desnriboiMbové.Nor mal ity
[0@58] Naﬁé 85w %aﬁlgﬁéy H{@ra&ﬁﬂ%ﬁ&l Al Qn&si n?fed to limit the
re specifical

sanp I
mYF;P&PB 991'3' ta throwbicgeatisrion smpedigcnts spaetically ctswrr@d therein. In all

of@l%@%ﬂlgﬁ'ﬁlg\/&hﬁltpgd@ r%!tﬁ@ﬂbéﬂie%ﬁhﬁiﬁﬁbﬂy Wéke E&ﬁiu‘éﬁéﬂmy%ﬁbﬁﬁng a
a 1 N e 1,0L1 ow.n ormiul a
WS b e SpniE e 1 en Erihsrd of Whisaronst el 206

watersantl 48P0 tobiegh byl velamef dlol thisimikturawhs added yto di cirf)ps“ it ¢ S0
phgﬂothgl?enfl%(ﬁt?é{tom%gﬁ)lngﬁd%é t%“?%n%s%ﬁ%@&%u? Io tﬁhil o Opl}!k | point

ance usin

Wlﬁh@lﬁe@%ﬁ %?B{/lela@blsselumpng Thq acid nemgmaéé\l )pmshalqu%ated according to
thMeHihglQuansh: 1oy LGNSHANEy bFNdaTOdBtidn X/ X Nrabijl ution
?E ture is stirred and left sta |ng ours
USBC&KS?& ﬁ@@? Waight-t he wei ght recor ded. The flask is
[0e89] efMbieyspplificly, hydraptyl aumbeeddieridiaitionam the ﬁﬂlowmg examples
e

wliC SORRRR o Rt Pining1n® EHHE Sk o B e UL Sy

samhle W%(EIDF @61 fexpected Okbuumbenp Flangeszed ahotitof simplesfas then

Wélée‘lmv war b, ATl P B3k Faled f8hEn amount of
fslation seagsntfpreppied adyange peing @nlacs@agenu gradechemi¢alsly dmsolvmg

1 I(Iélﬂﬂ%frarﬁﬁplﬁﬁaﬂﬁ: aﬂ.ﬁy@ridexandtlhq 8f dravpk 11hi%la£31@ﬁ?ﬂ)0mg>yﬁdme then

cle sto er ezer tilled water
) s %@dﬁﬁdﬁfgt ﬂ?ﬁg SLF@ >|an3§p:ﬁ Weghtypeprded.
Thg\lﬂas]k escbateduliy placellie amoi bathethatshab édn mtlasactidrtg 100 120 degrees C.
Th@églgﬁ %%Wl{fg@&?%fﬁﬁi Qﬁé&%‘bﬁ;t%o%gﬁru'teggo érgaﬁe 8§rrtad1? %lg 5’ ﬁf%ts)ﬁ.mpf’e 18
dissplyedp phogainle eoluidrfie ﬂeft intthe bsth agkinjrguip|of 38 enivwtes The flask is
reﬂ@@éﬁqg%rg tlfgelt dnl{ bEh ﬁﬁi‘ﬂa&édtlh%@& Mt&lrbaa?h gﬁ?;%?lﬁqtéstg?} rdrﬁ‘)tr%to cool.
It @srﬂt&fﬁé% B} bedre goiskls, Beileb Po“geﬁe d Vg ¢iRan gopper and placed
in pifiepat e Distillet hatcs g1 nﬂ]f)rim eddedso gleqlsk WolhsrhdlBrepipet and swirled

to gﬁ)g gﬁﬁé %11 t&ﬁQ% gt %nPL%‘#éE%’ i ded Ehg&ﬁ@ﬁﬁla&?@ eﬁlttlon ?1 %, 5106

according to the foIIovvl ng
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equation: HN = ((volune of 0.5N NaOH sol ution used for
sanple - volunme of 0.5N NaOH sol ution used for blank)

wozeszmk1 ty of NaOH solution x 56.1) / sanpl ePEEU§IN04/026826
[ 0090] The wei ght percent bromine in the products of

b S8 LA R e SRR ROl Atal Bl T
flagly isplpged @@tarra%@etlh etnmrraméttn‘tr@wd ofithe0.§ NNaﬂ)Htto arpikf ertdpomt The
pH RVESHs:HRD at ShdpBiné de @ﬂé o R ot{tﬁrahhﬁs%d '1§‘1‘é@5‘11db&’ NA tank is

fla retardant pol oduced . I n
DR CRAGa S FAETH BTG B0 PYAGRe Soelioniliat nesegnmds isades to the
re@@c@d%ﬁ Thdl’@iﬂhﬁéythhrﬁb@C(HN) isoshdPitEd écc[oQQ@g?‘ﬂo the following

captfise EDFaTaPlStes o SN Rl eotufiisbd ForSipantn- oty of 0.5N a0

sobuion iuset for PBBE) dinbasality of NeOHuioldtioa = [feci )f/isampleoreigtft.

T T e —
detseipiied Y(u2‘59f )X~ @LYdlmeS@I(CS specifpmgate charged to a 2
[009315}0 RN anipléé 1NaRteshch AlkdSteliRe dBafion &d I%Emﬁﬁtﬁ)ﬁ‘ Sf tfhisr 1ﬁ@entlon

trabr onopht hal.ic anhydride additio sone
Sy BISHATY (p AEVEERR: ¢ BRRe EraE aqtﬂOFYﬁélSrrga@%csﬁ In & viscosity-
re@oargrpadutymlaﬁ alipliaticidédstenes amnaliatt diedkoxtydictabi. r eact or
but a large portion flashed out through the open
reactor port. Tetrabronophthalic anhydride (1800 g)
was then added in 4 equaEXd@MPLEBrs in 15-mi nute

[009%] gmt:@{eh?lregg‘gg"c&l' ‘i‘ﬁg Tlcrﬁ'lgh%@gf &géﬂg%ﬁtgra%' rcﬁrﬂ%hﬁrﬁﬂlpate and
digethy] yuecingts (B BE it stes pyith afS@ﬁCliwﬁmrofd@ -2630% phdimethyl
adipafeg 58465 Rrtopt (ﬁiﬁ@th@?@ﬂtﬁ@ra’l!@&l@ﬁsigﬂ w]?)gsfftdﬁrexéthﬂ%ﬁm@@ DPont)
CHLREEEE O GRS R G b SAS TRt e ItBaR0 C.

Prir o thadirgtdetrabramnaphtidicgnbfdrige aggitionsomel dimllaw *&asatdﬂiaﬂto have

be@rpgoc}fegﬁzd'ﬁ ﬁlte%fct é}u"%‘gl%?d ’glé gL ItaFgr g%dd%ﬁb { o the reilgt%but a
large pptﬁl@pﬂaélwé %&M@Jgheth@ opridieartendrt: ri@etnabsmnpéthm anhydride

¢! 8fhsftidn éHdBd)Hf 4 edha¥ E%Hfﬁ 21530 8Hke hEMER. "ﬂd?ﬁénag G 5hing

e Risd B s A rOmaBA R AN ioRe. W uaeS

allowkeasgid forA hair a; 130°Cghef 320 obﬁél%é?@ﬂﬂ\e %8s dRtet @der 11 hour
agt ste

a8 gliE Piio® SRS A %ﬂrfiwa@lﬁ apif e Sefa!Bhand the

valjie syaslestanated robeatiouhd./ e dreadditivhalod3 ¢ bsiopylemmdadeé were added

and BR &ixﬂgé Q@ﬁecpfoﬁ)gy Fﬁm ?attvt)lﬁal an]@ lpedid Hﬁlﬁb&%&slfg&lﬁg%e

anal e resu ySses ar sunmmar |

aboyi Orefh| 4 furthendb g of pramyjsae pgﬂdﬁe@vsem addl gaé dietrpixfup svag eooked for
1 1or.CA v34uR 0f B5cRf T §EmnH¥w ﬁ&l(ﬁb' the HFR8Fe. 13 mixture was

.Aci d nunber . K 0 093] D et
S’ﬂﬁ?@%&f %gc@’@%@%ﬁ%@a&f@m&%ﬁ&m&w (WG%Segné total
of Na g©@DligBidthad been collected in the reactor overhead. DBE dibasic ester (20 g) was
added to the hot product with stirring to replace the distillate and estimated amount of

flashed material. The finished product was then drained into bottles and analyzed. The
results of the analyses are summarized in Table 1.
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g) were charged to a 2 L reactor along with 900 g of
RB-49 addition. The m xture was heated to 130 C and

wo h@spzdoets al |l owed to di ssol ve. Once the sol i PIST/US2004/026826
di ssol ved the remaining tetrabronophthalic anhydride
was added and the mxture(}s&ﬁtﬁeid at 130 C for 1 hour.
Then 370 of propyl ene oxi de"was "added over 1 hour.

IAfte 2 hours at 130 C, a sanr_xée Y)[/as taken for the
_é8Bééhgnbgp_dgpeanmmg4yL%m@ estimated

Viecd3Ry aipRut 2623. An addi ti onal341§0(g of propyl ene oxide
WEr € added and the M Xture stirred for—mnutesat

Riyaméne (ike t he acid nunber wast¥ound to be about 0.17.
i f about 50mm was en applied to the
dfaGH ek L e Lol bose

2 aBvA it (e a mvfnra WS c-+| rH-ad unr]
A‘@@duﬁlb@r(mgfmoﬂa@out 30 m nut e(;333and t he vacuum was
relfeased. A total of ©6b g of I1quld ttadbeenm cotected

in the reactor overhead. DBE (65 g) was added to the
hot product with stirring to replace the distillate
and estimted anmount of W@ terial. The finished
product was then drained | es and anal yzed.
[0093 rListiylese glycoh@8e gh B dibssiaesters@nPant) 129D grandabd,€0; (3.6

g) Sverel &ﬁ%g%o Ee fera% %ﬁg 3 \%ﬁ ggﬁ*l@h 32%@&1’[1% 1’%% &d(ture was
heﬁte%é} ancthe §9lids adloved 6o I}SSOEYGH ripnesshasalidy disselyedh the
rel?llrall\%ﬁ—t@tléti?é&oﬁibﬁltﬁﬂ[d'@ﬂly&gﬂueg&ﬁ?éc e%aaaﬁl}ﬁt ihe %\%}x@{r? §thedl at 130 °C for 1
hop e 0.2 P e e b vt o Shet Lhswdat Eec. o

sampleavasnslmstbi‘ the metdunintgr detamtin&tjonafndabe edlipivas étimated to be

364 oo ind SR Ao B e Bablgih iy simed
30(1193]:17@51 &t whith Bimg) the acid npwbaneal me@ ool abantl0.ANa. B8 ac@uib of about
50MmaAnwhethea gﬂfgaﬁbftﬁam)&m@nmmtgm(@%%%ﬂ)edmg&t ose

L. reactor and heat

ar to a
00@9@3 ﬁ%f ARt 30 migutes andhthe yacUwm VaT wlearsari tptalid 651geof liquid
had Bﬁai ddill@&eﬂ @i the beLerapREMaid. CDBBIESIE) Wes 40838 tdthe \hﬁﬁ roduct with

Th. t t
B 5 G0 Ol PR M S B
prodaxt was3then drapiedinmipttbasend shalgreda S ha debalts of thesecanilylesure
u@ﬁ{a&&é’dlrffé‘bwl e was taken for the acid nunber

termnation and the value was estimated to be about
0.15. A vacuum of about 125nm Hg was then applied to
the hot m xture for m nutqugpebotal of 25 g of liquid
had been colfected T the Tegector overhead. DBE (25109
Pgpertidded to the hot product |[vReshltstirring to repl ace

- ' 'I{zst and esti mat ed t of flashed
\&gq%gﬁgcﬁjgaeo%‘) A sh:dI produgivias—then dr:i ARed—-nto

Beomideqsi®@nd anal yzed. Table 3 sugwuarizes the results

OT. these anal ySes.
Hydroxyl number 171

Acid number (mg KOH/g) 0.04

[0094] Examples 3 and 4 each illustrate the formation of formulations of this invention
in which, pursuant to this invention, a new flame retardant compound of this invention is
produced in a viscosity-reducing quantity of an aliphatic diester of an alkane dicarboxylic
acid.
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TABLE 3 Property Result Viscosity (cps at 25 C) 14, 600
Brom ne (wt% 45% Hydroxyl nunber 149 Acid nunber (ny

wWK5023907 26 EXAMPLE 4 [ 0096] Di et hyl ene gl ycoPCT/BS104/026826
g), DBE dibasic ester (DuPont) (300 g), 1,4-butanedio

(87 g), 2-methoxyet hanol % é\la CO (3.6 g), and
t et rabronopht hal i ¢ anh g were charged to a

[0095] e Dicthylean glyneldd 4 gt g)B.@@lbiSQ) eﬁﬁr ent) (Pg)nlLiddxtanediol
(132)@nd 8B HS ogt ﬁqunart@msbk&ﬁa ﬁi&%ﬁ?&idg' @@?g) wol ¢ Far@f:d toa2 L

tetra ydride was ad si ng
rea&&auaflg ﬁi tszt tgéﬁr WBttssoheonsion miwue degved and the

rerﬁﬁldmgastraiﬂrdnﬁwﬁdhdlﬁ @hydrlcfeC(BB Ogbwhaddedin dieQPdetioMNeRte mixture

tog BB LR oV R Eor i ﬁé@@pﬂ W o of
pr@yébme laideavasaddedsowes hilimueperical. e sadyoletwad tdken Aor the acid number
defAflirliBN A 8 AR R AMMLEND 1diflfi 145, AAEAIR 125 mm

ture stirre m nutes at whi

H%W%T@Pn akidicd 4 thedobmixtyrefer h(bmymut@s A tofalvf@dgnefdiquid had been
coB&RH inThe f&bt@o%&aﬁh @BE&@I@'g Sfhsta@ddde tﬁ’é)ﬁot'ﬂréﬁdéf &ith Qfirring

A total. of 98
to fepiate ity i Stmpied dtpodate danhot metrae coetipishepppduct
wals $engjrained ima Hettded and dnalyhead. "DJH]J@BI slimitlatibesthé fosilfgofttRese
anérg Iace the distillate and estimated anount of flashed
erial. The finished product was then drained into
bottl es and anal yzed. The results of these anal yses
are summarized in Tabl e 47hjfjlik34 Property Resul t

VistosTty (Tps at—25 €5, 483 Bromnme—{wt—44-—6%

Peymrigxyl nunber 114 Acid nurrt)eRes@hrg KOH g) 0.27 [0097]
VExagg Es 5-§§ﬁch illTustrate tlgmrepar ation of

tions of thisli tion in which a
m{)gﬁ[ﬁer(eﬂ%ynt aining diol is fcmrg%at ed with a mxture

or dlil priat1 C gresters of atkgme ditar UU)(yI rCacTus:

Hydrowwl murgb¢r0098] Hexane di ol [(1480 g) and KOAc (3.0 @)
wer e char.ged 2 L reactorn heated to 120 to 130
A Sufh ek o

- bphthal-c—anhydrilde~{ 1400 g w
4 portions at 15 mnute intervals The n1xture was
allowed to stir for 0.5 hour at 130 C. Next, 300 g of

propyl ene oxi de was add XMSP 1 hour period. A
npl e was taken for thzﬁam In'g er determ nation and

[OQ% \Ririislong slyeelt (R0 gk PRIpdibasiapert(DgPont) BG0g)t hébugmediol
(8PE), PLAGNbBREhanol (74 g), Na,CO, (3.6 g), and tetrabromophthalic anhydride (900

g) were charged to a 2 L reactor and heated to 120-130°C. After 10 minutes the reaction

mixture cleared and additional 900 g of tetrabromophthalic anhydride was added as a
single addition. The mixture took about 20 minutes to clear and was allowed to stir for
0.5 hour at 130°C. Next 350 g of propylene oxide was added over a 1 hour period. A
sample was taken for the acid number determination and the value was estimated to be
about 0.9. An additional 25 g of propylene oxide was added and the mixture stirred for 30
minutes at which time the acid number was estimated to be about 0.5. A vacuum of about
50 mm Hg was then applied to the hot mixture for 20 minutes. A total of 98 g of liquid
had been collected in the overhead section of the reactor. DBE (80 g) was added to the
hot product with stirring to replace the distillate and estimated amount of flashed material.
The finished product was then drained into bottles and analyzed. The results of these

analyses are summarized in Table 4.
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oxi de were added and after 30 minutes, the acid nunber

was estinmated to be about 0.1. The m xture was purged
wowaok/ozdoeT ogen for .5 hours. The [ight brown/tBEI/US2004/026826

finished product was then drained into bottles and

anal yzed. Table 5 summari results of these

anal \Lses of this unfo nul ;I?%c#‘%r%oduct TABLE 5

PProegblr Result Viscosity (cpggyeat 25 C) 47,300 Bron ne
5% l_lurh-nvul nunmher id-nunber (nm KOH! n\

oo o

\ﬁs&ﬂ;l@i@y&go@)[ 0099] But ane d54333 (455 9) and Na CO

e(z Were charged o a 2 i Teactor—and teatedto
BIQ@Ht wi%0 C. Tetrabr onopht hdl446%nhydri de (1800 q)

1{\@%@3&9&%@' n 4 portions at 1§ 1nli4nute intervals. The

oallnnrlfnc-f:rf ﬂ:hnllr
nmr AT U T

ANeKhumB& g 0OHAN0pY| ene oxi ce()jzvas added over a 1 hour

period. A sanple was taken for the acid
nunmberdeterm nati on and the value was estinmated to be
about 14. A further 102 g of propyl ene oxi de were

€ q‘:‘Xd mlet% St g 111%st1iaﬁet tﬁs Brefarea‘ﬁlﬁlg og vadf,ﬂus g?rgm%{ogﬁ of this

i nate
lmfe:nhos hewhph edueningsontainang diohisrfecilaed withtat hix¢uraoflaliphatic

dl&&%ggaqgmm&x@l rizes the results of these

anal yses of this unfornul ated product. TABLE 6
Property Result Viscosity (cps at 25 C) 23,760 Brom ne

(W% 47.2% Hydr oxyl nunhsAMPBEA-I d nunmber (ng KOH g)

2 VP 0 a i ol (455
["@%811 PE‘?A%&QI g%hr%@a‘l KOAF £ r‘@%{‘c’:% %ﬂ%r araiﬂf%a&tqr gnd heated
to 120tat B0P80 Tetrafetnoahtheliomiiytiritic 1400y dns ﬁﬂﬂeﬁlﬁi@@og)ons at 15
i
il iAEARL, ThetpBAELWRORIGHeB s BHOS AR RS, NBE 300 gor
progedane ox8ie wesaddeshexer e deowx petéodaas samiple dvaew@qen gorithéracid number
de&%fﬂen(raﬁ]on éncf%@%ﬁe V33 g§t§§@c9de fo\?\geséﬂe&g% ?%geﬁHMO g o%pro?ylene
OX?%O”ef%a@%dt%g@%SW BYUig5 U peiddugic waneTtigaiasdede aeut 0.
Thafnﬁlﬁfurﬁﬁraﬂpmigé@?_fﬁhﬁmlitﬁ)g%ﬁ ifsk N8I Hb\ﬁﬁ/ ; Wfﬁéhglﬁﬁirémﬁ/@ﬁﬁ firdsHed product
an e n_fini.s
el 2 drR P e s Bl oLl S Pt abe BB STtese
anglyseyerf ilnesnfotreulated pradsicof t hese anal yses of this
unfornul at ed product. TABLE 7 Property Result

D—qD

TABLE 5
Property “ Result
Viscosity (cps at 25°C) 47,300
Bromine (wt%) 40.5%
Hydroxyl number 197
Acid number (mg KOH/g) 0.01
EXAMPLE 6

[0099] Butane diol (455 g) and Na,CO, (3.6 g) were charged to a 2 L reactor and heated
to 120 to 130°C. Tetrabromophthalic anhydride (1800 g) was added in 4 portions at 15
minute intervals. The mixture was allowed to stir for 0.5 hour at 130°C. Next, 361 g of
propylene oxide was added over a 1 hour period. A sample was taken for the acid number
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Viscosity (cps at 25 C) 22,360 Bromne (wt% 45.9%

Hydr oxyl nunber 194 Acid nunber (ng KOH g) 0.11
wE0aMPLE28 [ 0101] In these preparations di et hyP@mnES2004/026826

gl ycol (DEG and sodi um car bonate were charged to a

de{e%ﬁ{ag[) bﬁgfjﬁg V&g lv&ag filatBd {BDBQ' [19 1 41 -SIX é?ﬁ %n \é\%ropylene

surface w "|tro en
omdwern addedcingd @ftfnrﬁ(t mmt@n@@ ag:fd nmﬁver was_e@mmatedmdn less than 0.2.

Tﬂequha%m&bﬁﬂ@hé&p@&m %Is @fen(dIﬁR&h v@@%e kit ﬁﬁa\c{@&e@ Table 6

erlodlnterneo hour

grethe gesple @@ﬁerqnélasqsaf thip Hﬂf{oagulaﬁléarod%
tetrabrom)pht hal i canhydri de addition is conplete.
Et hyl ene oxide (EO was t l3]Eed at arate

stHf-ecrent to mai-ptain the -on t_e_np_gr_afllre

mefergen 120 and 140 C. V\hen tI}&saﬁhyl ene oxi de

addi 11 On Was_CONpr ere, The TeSUi TT Ny M Xt Ure was
Vpgasikeers 8t 23799 for minutes 4rd.%e aci d nunmber for

Bgi R Qigt was deternined. lif,-the acid nunber was

o An N 9 e A nfln |r‘hn f\VIdQ WaS arlrlnrl fhn

ul \v3 ey \wa | CTTATT V. ey nmur o y LA >3 AL

Hyelsenyl hingber xt ure was hel d fqri9gi nutes, and the val ue

Was T echecked. _Thi S Operati o was Tepeated untitThe
Agid gumberdee KEH/'9n t he desired-Fange. i.e.. less than

0.2. Upon attaining the desired acid nunber, the
resultant hot m xture was vacuum stripped for 20-30

m nutes. After stripping ‘igf’fﬁ tant mxture, a
sanpl e was taken for anal$sy t he respective four

[01008 p Badrieatis] (5% gymidaNa,Car (6 .g))f)vetehﬂﬁafged% al}ltISre‘dﬁbﬁarﬂSheated

o PRI el ARSI R 1

mifie iptenabsr tlihe snifure Wes albosvdditastir for 85doar poIR)°ar dNext, 460 g of
@%Hé%rx'id_%esgas' éadé—c?me? a9 ho%ﬁ&lf_odg £ %E@E 'sgéfkem?r the acid number

I scosity ¢C 5C Aci d
delsaimien Yehihs velse 336 B beboTha 5. AAusber 1) aa! bulene
oxitle. & 3dded.a9d Afte: IWmatdesdhe A huthbePWEs sttett6 thGesh¥han 0.2.
The light brown/tan finished product was then drained into bottles and analyzed. Table 7

summarizes the results of these analyses of this unformulated product.

TABLE 7
Property Result
Viscosity (cps at 25°C) 22,360
Bromine (wt%) 45.9%
Hydroxyl number 194
Acid number (mg KOH/g) 0.11
EXAMPLE 8

[0101] In these preparations diethylene glycol (DEG) and sodium carbonate were
charged to a reactor under a nitrogen atmosphere. The mixture was purged subsurface
with nitrogen for 15 minutes and then heated to in the range of 125 to 130°C. Then
tetrabromophthalic anhydride (TBPA) was added over a period in the range of 0.5 to 1
hour. The resulting mixture is then stirred for 30 minutes after the tetrabromophthalic
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[0103] Two fornul ati ons were prepared using sanpl es of

each product nade in Exanpl es 5-8,
w@e@dozog7 made i n Exanple 8 for a total

fornmul ati ons.

oo R i 01

i ncl udi ng
of 14

t he four
PCT/US2004/026826

The for mul ati on pr ocedure involved the

%@1% er e

i vl FerBlaEs

ure

?toaarg;[e sufficient to

meigtady the xact o }empprfaéur@dvpﬁmu l%landa 145G Whemthatettgddnedxide

adRiohRfas F&Bﬁfp‘féﬂé %@&Eﬁlhﬁ‘g nﬁﬂgret\pé‘s a?l%%leﬁ% ?cﬁtﬁ)f' 330 R

sol{GuER fere b

Vaiue i bettsed it SR et

bout

cont ent

lﬁﬁéasda.nd the

S

UCt s d@m@ w&%thé ﬁ@fé élﬁmtbéf Vst Stagieethgn 0.2,
m@ﬂektﬁyﬂ@e mmeamssaddad; ehdebullies ﬁlﬁbduféQﬁds%lcﬁfo%O ehidhtbQWRE the

erature,

A ek el ifher vesnse

aldablaage ¢ap lasaihand hedpomatmigogthe alesied dcaihmmiltset, theresultant hot

mmgs tvab 9C4 RN

€ usi ng

i dpmeocty

4 SERGEL YARL AL

vi sconeter t

Sl 0

oG, o

sappie W%ﬁrtﬁléﬁnaﬁor anplysis dadhe sgspertive foonpepastios thegolar ratios of the
redRSSWER RRhSWRiINEAMe ghen further diluted with a

wei ghed quantity of DBE di basic ester (DuPont) to

obtain a 10wt % DBE fornul ati on and the sane procedure

was repeated in order to GAABLHE 8 Vi scosity

determnationjon this nmore diffuie bl end. Thg brom ne
Freparation ¥oor edc ﬂB}?‘ér mul at i on BEGcal cul at ed |p§O

1mJI tiplyi ng t ey bromi ne cont gnf 4of the sanpl e gas

tdeternned—njthe—respectiveexanpter—by—the—
Zercentage of |the sanple in tlhe6formul ation (19e by

0.95 in SM%[EfornuIatlonSﬁgd by 0.9 1n [I0W T DBE
%fg[ mul at i ons) e viscosity bromi ne contleh? of
geach such san‘plle fornul ationg pse summari zed 1p Tabl e
10 betow—TABLE 10 Ex——5Swt9t DBESwt-9tDBE—10wtSoDBE

10wt % DBE For nul ati on Fornul ati on Brom ne Fornul ati on
[OHP nul at i3 neprestisscotiesiealfany prepgsationsaine Bmmasigedyin Table 9.
Vi scosity (cps) Content (W% 5 7750 38.5 2500 36.4% 6

5375 44.8 1875 42.5% 7 52 1750 41. 3% 8(1) 9250
44 5 3125 A2 204 Q( ')\ GQ?RSIOA&ﬁEEgnnn 41 0% R(QS Zz';rm

@500 41. 6% 8( 2) 9250,43:8. 2625 [41. 5% [ 0104]

It
Nwas beer) YiSoRly RatZ5for Ketions of t%{d;ﬁoxiy @nt i| dHomine Wt

WHen 1T Nqor por at ed TNt o p0| Or et hane
v@giﬁoate f oans 46.9%

lpol yvi so 0.8badi ngs su?k%t anti al |
g7 44 convention 6?& %15.6%

sequi val ¢ mul at i ors24 have f1l ai
L CITAT uuL CI : QLI

v ot aor o |r\h ar-e !east
138,920 equi val ent

@,04 previ ougl2s2known 46.2%

3subst ant
Ions wWhiTe also [providing tHe signiticar

T or nul at T
advant aded> {0 t he reduced?9fscosity rel ativel4p-1%

hi gh broni ne content characteristics taught herein.

tost hﬁﬁd@frﬁuldtﬁm@ﬂ%re S QDER VRl 3 e&é!ﬁ)rf)ﬂ@ﬁfﬁlade 1n

TR o IR b et e B A LT

formula’uons The formulation procedure involved the placement of the respectlve sample
in a pressure bottle and the addition thereto of 5wt% DBE dibasic ester (DuPont). The
cap and valve were then attached to the pressure bottle, and the sealed bottle placed in an
oven at about 60-80°C. When the contents of the bottle were hot, the bottle was shaken to
intimately mix the contents. The bottle and contents were allowed to cool to room
temperature, and a sample was retrieved from the bottle and placed in a small sample
adapter cup maintained in a controlled temperature water jacket at 25°C. A viscosity

33



characteristics to high-water containing (e.g.,
greater than about |wt% of the resin) foam

w0 o007 ons, as conpared to previously knownPCT/US2004/026826
phosphorus-contai ning fornmulations. [0105] The

deIc% n%%l{ﬂ g/agﬁgﬁ At lu\é &E%E'Qtstfel& Y1g meetgr to\gcq%taéli? B3 rsavxtrt% DBE

arations o a kno
fommtlatmr\ampm hEle eongemits/afitheipresme lmgﬂc twerd thew Sitrther diluted with a

welgIRA @bty b BBECABASL &?er '(BGFOIH); tcﬂ&btﬁﬁ '3\’1@%%%13 f&ﬂﬁiﬁ’rmn and

technol o optim zed for produc]ng a | ow viscosi

theps,agmpce% W@q,g@pﬁeéiplarogiqr &bt aaviseosity ﬁ@tgrn@m@ponyon this more
dﬂaw%amt Sﬂmetbio@g@c)éﬁﬂegt %2 ?aec;nr%ygiémaﬂlg&@@%%{lﬁu\llﬁéd nﬁlﬁ%lymg the
b R P S B S s OGS B O RFEHD e e8le) PEE
permastagodi thensaraplb am tiedommrlgtionh(@e.g byl 0196 ia SweAdBE fornaéations and
o R SRSl M ARSI
sapplferngflations appsungparzed ih Eable 40 balombnopht hal i ¢

anhydri de (TBPA) was added over a period in the range

of 0.5 to 1 hour. The res m xture is then
stirred for mnutes aftpr*JAbi/ mrahrnm\nht halic

ranhy driog epaddi § isqmsisaEconpl et el | Rropybene dxigge, ORY
was| FhamiAesed | Formpuldtdh Brémhd | CR&RuIatioh M MRkt f Bromine

r eaf Visassith RpRL | Wottet (RBLVEEN 12015%&&3/ 49 C| dohra: (%)
proaﬁlene oXi d¢ addi Tion Was Conptere, the[resutting
Smi xt U was al 13&d to stir for23® ni nut es |S9ef% he

6aC| Sg%Tber fon 44he product vva Qfsterm ned. 4szs&he

Aaraat aor + o oo doAmHA o A

act .J IIuIIlJCI wWe's yrcatty CIrart \J. L, Fofre PT Oy Ccric— UOAT OC

7was| aadled, the|d8sul ting m xtur&3gs held f@ﬂjn%nutes,

d val ue \as rechecked. I S_operation
8?]Spn§5 unt i Maﬁ acid nunher 3\};2;5 in the ré@r%/@d

|
I
t

8(ANPes7d . €., | ¢sgsthan 0.2 Upo@O(ﬁ)ttai ni ng |tfigegesired
I

aCl g Tiurmocer, Ic 1 CbUI tant IIUl nxtuore—wasvactum

861)r | BpeM for 2043® nmi nutes. Aft%imbtrippincéﬂhﬁé

8£§2Jbgggécm 521 3 z:riz:npl e vvasziﬁgen for ”}ﬁ 536& S

the reactants mere as shown in Table . TABLE 11

Preparation No. TBPADEGO1 1 1.6 1.8 2 1 1.6 1.8

[0107] The properties of the resultant preparations
[0E4¢ dtlmasdoeer Bamd that &rhwlatiRns FABIsHEntEhtenewhemincompotdted into

po&u?&l@ﬂet&‘ p@\? @};anﬁgl'téifo%%ﬁ%?lge Jﬁ%@@gﬁﬁg’gé@b\éﬁfgto convention
foqroli%tmnsal have ﬁlérméﬁ%te@émr@a@é@@sﬁlﬁtwlaﬁh & af iﬂagt subsfaialyn
eqliiehleftad pesihiankdeeaformaaéR \Mﬁmmﬁp@eﬂl &%nﬂlc&hts

ofthls nventi on. havi ng,a,vi scqasity at.
1258t {58 R Bcosty are g bt Froftin gertep ehgpcinstcs
tadgh‘s]sarelan drurtherenope, éf leas dbényotabiovet tHaD (HROMnopetaddant &smulations of

th1§ﬂﬂreﬁttldrl havlRE ep M? Lt]yibﬁﬁgg ﬂé% ﬁjqué) %ﬁﬁ‘o‘%d Ilrgge% sing" d

romne co
characteristics to hlgh-water containing (e.g., greater than about 1wt% of the resin) foam

formulations, as compared to previously known phosphorus-containing formulations.
[0105] The following Comparative Example involved two separate preparations of a
known diester/ether diol of tetrabromophthalic anhydride having the lowest viscosity that
could be made using conventional known technology optimized for producing a low
viscosity product. The two preparations were combined and subjected to analysis and
physical properties of the combined product were determined.
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wt % and preferably above about 43 wt% |In the nost
preferred enbodi nents the brom ne-containing diols of

WO P08/02392ENnt i on have, respectively, a viscositRCHUSRDH4/Q6826
of 20,000 cps or |ess, preferably 15,000 cps or |ess,

nore preferably 10 f}ﬁ%ﬂ t||| nor e

referably 6000 cp s or ess rom ne content of
[05Q6]| dadhesa @rwlgmjdlpihelﬁm sltchl (Bé) end Sodinsncaftona@were
chﬁ&@di td beactb?ﬁﬁ‘de? BGRrdRaR alER hé@dThQﬁfn@ﬁlf@Q%Vﬁu &l subsurface

orrrul at ons urther co ri A) at | east

Wil BitHogeThioR 42 Ty RUtEHAg ean ﬁalilg? aftiafio {HEC. Then
temiragephtﬁamta@mydﬂc& ('CFBPAQ kvageddedCdVePs pa@o@ﬁdﬁ@fangé en.5eo 1

hoff, e BRG gty & ke RS 7 A0 uRfiEs Bt toha oDt
anhyrttidgradditiomineoragletes Prapyle€pxide (RO ivag then addbd( B rateistifficient

to mglggigﬁyé feg?ﬁqhgg%s@g ebtg,gg 1128)%1 1%6' (ggléé%ﬁe e Propylene oxide

adflkﬁlaomweétcp@mbet% st r@%ulﬂn}g MEpere avamaélewgd tq/statforzs) i@inytes and the
acﬁnﬁlllﬂﬁbeg @orQHQpl‘éﬁﬁct‘%as |d€t$:§mn@& e¥ﬁfé%lg%& nAR8sH wakOsy I 929& tEﬁ?’O 2,

or les nDre ou cp €ss,
& RS s NS AT hee DB A heleok 30 g, and the
vahfeomasrrecheoladde r‘itlusxﬁpeﬁttlohmtre@b@dtunﬁ[)th‘ﬂﬁa%aﬂlﬁlber Was in the

SRR Y, RRYS 20 ittt 56T LEEGE e g o
mixiuse ¥eb vycuam strigpedffoZD-pOMmimyses. o4xft¢resgmpngg‘ the eersahhr;t mixture, a

C10S,

Sm%ﬁlqu%ll rrfglﬁgﬂ ?}%ef era eeff/%g%o cpsﬁf ol?dg %%sngﬁ%lﬁélag&%%s of the
re3sis Were@s shaw ingkabla 15 east 40 wt % and preferably

above 43 wt % [0110] Conpounds referred to by cheni ca

name or fornula anywhere tngzgjg docunent, whet her

referred-to—in the -singu | —are identified
PegpakdtRy MR St |PIBA to coming hpgo contact Wid

another substgnce referredty by chenmcal—gme—ot

Ichenmi cal type|(le.g., another |dedponent, a sqlk&nt, or

etc.). It mattlers not what cre]y' cal changes, fn any,
l

ce inlthe rpculfing m ure_or sol utli as

such changes are the natural result of bringing the
[0B)7cCi f i edleywhsieatits @ tHeagailiagy prepudations Afe Gatairideans Table 12.

called for pursuant to this disclosure. [0111] Al so,

even though the clains may refer to substances in the

present tense (e.qg., "conbABEEsI2 "is"), the reference

is to the sul anc as it |exi. at thelt] j ust )
PherfacationiNo.i s X Ity S et ﬁ f;’@‘ Hed o }@%P wi t@?}mne
one-or-nopre gt subst and ccordahce-wi th tlh t%

o T

IRRESethar|[ogurse.  Except gag may be expregsi Y, | 446

Ullll:‘l WS¢ Illblball:u, Llll: ILIbIC “at—ot [} J B N TTO— S
used herein is not intended to limt, and should not
be construed as linmting, the description or a claim

[0108] ala %H%ﬁag@h@@%lpﬁ@n %ﬂl@ﬁnifélﬁlcﬁrﬁ:feﬁén‘éesr 18fv8b&en made to
e e rein

or . e
breane RPBAE pls s i e hatHhect Gseie Fepars o abg 206000 cps
or idsg prefetabbxqboesEl,§00i apdioc kb€ and hives pies@ably @Bk 10,000 $ps or less,

anJi Qt}flﬁ H{o'rr?ﬂrefe%alﬁ}? gt?o%‘%g{m é;:ps T2 le%g 'L?)ﬂ%eorrgrgin% a:eg{egf tfl g,geast about 40
M‘ﬁr‘mxdelfrrefeéablmorvo pleayd 4 gvt%e é{n thqompsirprfp srredacmbcrthmnnte thet o

br(hhii‘ib-tconﬁﬁﬁlngséil@}eﬁ|0@l 1 9nvBRi RSt rﬂéﬁﬁzcﬁ%ﬂf a”\}1§c'o§19y attd3eC of

ention to particul ar exenp atlons
20, Or(% cps or less, pre%erably 15,000 cps or less, more pre erably 10 000 cps or less, and
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present ed herei nabove. Rather, what is intended to be
covered is as set forth in the ensuing clains and the

weowswzddent s t hereof . CLAIMS: . A fl ane retar daPCT/US2004/026826
formul ati on conprlsed of (1) at |east one

stlprr&meg %%1?669(5] ?%%) draiﬁégmrﬁr%tqc ?1[‘ E)%eﬁc?%agf %O
prefarablyi gbhae 4T W6l yol | and (c) an epoxi de and (2) at
[oi@qstln q&&u@h 'eré?éan el @e%h Hadd me&@aﬁbwqoﬁhﬁgﬁ&ﬁ%ﬁé}

acl he rQVl so t hat ornmul at1 on
copPESing L) aideas Shapiid Stsedt o g o cabon i S hich{ee belogen

cobtentk REe Gﬂmbwﬁkﬂ&fne%do@ BEdmiad eténs4r ofeculd; (B) at least one
Sai d Vi SCOSi

1 wh
POL}@IS%E‘@%H éheol?al?é’eegscon@mel%\?% PHAP fl?lsﬂn%@mf/%r kepming
atdmsploe (@) th1$ af «A)\and((B};lwqh hs padyinot that@aCO6f @)s(B)f and(€H has a

V1s%os1 éﬁé%% db‘aﬂtsﬂﬁ)é &@%&Qﬁhﬁh@ @sy tgpﬁégl%fﬁa)etaymcosny

as ‘1 n
at 85 Erhahent 30, QOQ/\mm ilessspre@rabbortionel GO enstor |1@s,abon¢@referably

abé&%@DO 435 Ml%/ﬁs £nd ilf Iﬁbfélﬂré‘fefa%p Adul 400@%5 Qf 1e54, 3h#8 blorfline

rein.the conte aid forpulation_is
CO%BR@ a&&?%ﬁb@ {{)‘ A Hreg%w@ @r VAP Bt ar I most
prefornt embalihX)ts dest &antul Hivas ha\&uteéperdsﬁﬂéily, aDﬁscosfcy at 25 Cof

he h
2000, RSP L ok SRR s, o
stilwhase preferalfly #08Q cpseardessoasl byl conenbofatilensil vitbotané

dal.e GO is made up of chlorine and/or brom ne
pr an‘%%or (Z)%Wt;oth of (X) and (Y), with the proviso

o Coppus fls yefrred(typy cheraicalzamsas famyila gexsvheye b thisslpsument,

wHeHﬁ:B re’i&?éﬂ toiR ?ﬁ%&gtﬁdrlo?@lﬁal 418 1@3t1tﬁe@amﬂ1§§ lra'fg@t ;gggtt% %&ﬁlng
SCOsSi e resulta orrrualo |

L ARSI ME S o

anathelr ¢af)ponest, atolvarstr efd). vit %atté’rs nbt ﬁvhaitmhbmtdabéhaages if any, take

plqge e%éﬁ'ﬁﬁ{ %&f&rg B ¥& C}ﬁﬁ@f‘ %%%%fch eg aﬁeecﬁé‘l ngtgratl }}\35%1 }"ngrmgmg

§8eance ess
the meatﬁ@é Febstaseen fogethemindonte p@mhtlfms c@lie)d for phsasnt toHas
dilRMenecont ai ning diol forned fromA) o
rabrom) alic anhydride; B) djethylene glycol;
k)| St < 318 til SHdga Wﬁﬁfﬁ’ézocﬁubﬂancﬁﬁ inhe pesgent tee (..,
"c@hpises'Q I’lﬁg)aﬂ@rkfaﬂﬁcd isab teghbatinded St ex@ieatahé ﬁﬁh@tjhsﬁ before it is

RO s e R it T L DR offch B eSiiis Bobediincg i
theamstm d\usclhsmheEmegpv asmay haexpirésslyfatherwisatindicatbd sthearticle "a" or

1P GQAPAd %e@hex%ﬁ i i ?@ggﬁs Eo%ﬂgg%?d %géu V\? 5}0\! lges&%s@ﬁ]é?l & limiting,

romne content 0
ther ¢nspription; o518 chamjtp acs,lrg lq¢lemeptde avhichahe artiglesiefess. t Bathey, the article

"a'BHOWhH" ff@n@@@u&ﬂfheféﬁn 1s8f®ndelGo cbvdr@hEYF RlotOdhich Slemitnts, unless

bout 10, 000 cps or
thy T§§ECXPICS\S/Y?’ Fndicates ot erw\llsleSCOS| ty is abou 0

[0112] This invention is susceptible to considerable variation within the spirit and scope
of the appended claims. Therefore the foregoing description is not intended to limit, and
should not be construed as limiting, the invention to the particular exemplifications
presented hereinabove. Rather, what is intended to be covered is as set forth in the
ensuing claims and the equivalents thereof.
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11. Afornulation as in Caim8 wherein said viscosity
i s about 6000 cps or less.12. A fornulation as in any
wobiShzivas 8- 11 wherein said brom ne content iBCHDS2004/026826
about 43 wt% 13. A fornulation as in any of O ains
Cﬁ wherein the brom ne content of said fornul ation
I's above 40 wt % and wherein said fornul ation further
conpri sedA flxneaetatdanisiorrowletion epmptised 06(1)at least one bromine-

coﬁ%ﬁﬂf@b&?&%eﬁﬁ@fe@@aﬂt fbrﬁﬁﬂ ‘ﬁtbrﬁ 18 rOR1i08 Sﬁ%aﬁ Qé?ltaﬁfbﬁndpﬁthahc
re_chlorine and/ qr bromn ne
anfiyicey, an @liphatic polypband vﬁé W?ﬁé%@@ér@bﬁ Igast o aiphatigediester
ofhalatiges dmam)gmc acﬁd Imﬂﬂ:hbl prcﬁisoqhmhé RmARE0R hadd PRENRRY at
rovi so
257 abai0iob e of 5 b bR e gt abog o
t har. abous fdréilativs aatn Chie,1 wherein saidDistbsistis Abditd!s,d00&ps or
led4 Scosity of the resultant fornulation is reduced and
such that the brom ne content, exclusive of (X)), (Y),
and ¥ 2), A foraulatioass inGlajmd whesein saifltisensist is @howtd 0j000 cps or
lesl ai mwherein the viscosity of said resul tant

formulation is.reduced 4000 cps or .les
flae T ethiorERta: 1B Hbﬁfﬁ“@dr‘i‘%elflrs%"ﬁécomy is about 6000 cps or
legset r abr onopht hal i ¢ anhydri de; B) di et hyl ene gl ycol ; C)

21 o o BB GRS, FIR, h Hpersih st pigkie eotien s
abmdtﬂut‘l%m@%D) at | east one al kyl ene oxide; with the

proy, so th %mﬁl‘fh@loﬁ%gﬁpé@doftatﬁ%nﬁ lerl g\%@ﬁ%ﬁ %ﬁgﬁ)%o&fﬁg C?Bte?t of said

about 60, S or

magationgs @b@v Wikoqnd whersinwithtounalation further sompriges £8) of least
on8 diqdiMh&ER B leyh&loHﬁﬁé@arM HQhigPGe %glcc:)ggﬂ:' Sonteof is dhe or more
ei n Vi i
chRITR 8o S oghing HleRs PYBTOIOLSH 30T po iglogie0h i ich te
halciged Eontm{tes miade spofichiorimd and/oz (b[‘drﬁmé atcﬁnsa bo (A b@t}ooﬁ (33%nd (Y),

Wfﬁ%%% | \ ng %aXHB{ %)é?@ogﬁé {/2@ {ngs grféss t outnl %) cps at
g bl i ancseyoant sushdhailee ‘(1bc)oséy of dmmesubmarfdranmlatmma m¢duoéd and such

theft%é‘%ﬁﬁﬂe%bﬁéh@ QxeiuSige bpoa)n a. b ﬂ | (¥t deabr 4 é)zxgt%

ol r composition as |n fein said bronine
g 0 n%/ ent i TorBwAL Fp 0B13% S} Clagm @y wherein thepylwsg,‘yr@f said resultant

foeauimbs ik k@lncedto 4000lcps 67 lekier ei n the bronmine content of
iq f { 0 W% ' id
For thul at {orepe i g Raf of O afleg R Prupiae-
con@inbag dlDl foonydh Goohigieteomophthalicdrihylridd B)hiddthgere glycol; C) at
/
leaf%P@ﬁe &PQ&?%e@Jleorcaq {lé&gﬂn(feh% ag{hq 09{1 &lcaa?l%'ng ﬁ}oﬁ]“aﬁﬁ Igast one
ahph@éwrmrwgbr@émaé kst ogie gllerteng pxmite @m @) pileasipag aliphatic diester
of Bh QKA diBABBRyliccid, ithARE Proso (At 1@ rfnlhtion has a viscosity at

25°C of about 20,000 cps or less, and a bromine content of at least about 40 wt%.

9. A formulation as in Claim 8 wherein said viscosity is about 15,000 cps or
less.

10. A formulation as in Claim 8 wherein said viscosity is about 10,000 cps or
less.

11. A formulation as in Claim 8 wherein said viscosity is about 6000 cps or
less.
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with the proviso that each of (X), (Y), and (Z2) has a

viscosity of less than about 100 cps at 25C, in an
wa@ewsne3sguch that the viscosity of the result aPtT/US2004/026826

formulation is reduced and such that the brom ne

t.ent Z l. L
Zgnv\l,?&) Zﬁi&(%l‘nﬁ%tl\éﬁ aggn srlf_?bdg S(Igl g gnf"gfquilnl)ea sgc}ﬁm&eac?olﬁltent is
abpweabnuéé%w%y of said resultant fornulation is reduced
to 4800 coRfuldiRA%s n?e?h e%cﬂ&ihmeh %@ﬂéﬁ?ﬂl& bﬁﬂnﬁl@ ESERQM of

J‘romln red| nts co ng (a) .elLther a yur et hane
saidy @39%1%& a 2g &’hFIES’)n ig foxmelatien gﬂm@omwﬁ@i) at

lez&f oe lﬁ@ﬁmﬂoabl & m@m@gmb@n (ol @hith %he Hogeh cBRIHIT bne or

m@R AR 800, ol o8 P AERIELYS o R ang Pt Blarben in

whitlathe haktgan dartent asnmade updf chldrorerant At beomiae amnd;l, 0g(Z) doth of

on. 4f
O 2 [ widhne (bR i o). (Y0 @) it bl opjesshan
abﬁ@ﬂ W0spe gl (Ca larbdHo YIS puch tflﬂtéh@VkS@QSéiV @ﬁﬂte ramfam fogfulation is
rediREAUA RS AR GROBrE e doRitchat, @kBudive SBCXYN PP LYATEL), is at least 40
nmposi tion formed fromingredients conprising {a)
Wtept her a pol yuret hane or a polyi socyanurate and (b) a

f 1 ang. r etAafdanlatidias itt Claim a3 fwheraih eei vistosietof Aidwgsitlemt

a"%ﬁg %@d%&)ﬁ)c 1z§\?§ol ymer corrppsi tion as in

eérelin sai ne content i s above about
43 Vittve 28flame p@ialxiaﬁrcouqmpmqunmodl fram Apte@alriomopBthalic

g 5y 0 8 vt
rﬁﬁ?gé@&ap%h%@mi gldeast gnrealinhaiic moneploanddp) at least one alkylene
OXRW wﬁ"tﬁ'tﬂé"y@ﬁfﬁﬁ dhar dthpM]h@ Hastd"'ﬁs&&@itf’ BETS BB 05000 cps or

one .or. nore c g, ne atons per
le%arnél&?rgm]?eﬁon%ﬁ“{ Pgaig?asg‘??é’ub% Al ocarbon in which the

hal dgen cootrepdundss imGtaimd Sofheedih eaid viscasity/io abdart d0j008 cps or
Qtoms; or (Z) both of (X) and (Y), with the proviso

that each of (X), (Y), and (Z) has a viscosity of |ess

t harl 7Tabout caopoundes it CRemas wherein saidwiseositylis Abaui 26,008 eps or
le¢i scosity of the resultant formulation is reduced and
such that, the brom ne content, excl usi ve of . (Y), )
andq(82) 4} SOTHROYNG S 1. Ay QUt(elginssol - I ebieyate paid gmwg? pomgent is
abege abvufhRiv28 wherein the viscosity of said resultant

formyl at i is reduced.tq 4000.cps or..less. 30.. A _ .

o odgse. of DelvBst NG ioh tarmeed R SuedfdiotS ForpRing o eithera
potymngthansex agblyatocyaasite amb(bh e dlaineeetantahbamoung o e foralulation

Gy ses: A) heating a m xture forned

ac?ﬁ%%@é@?%gﬁ%%as CO?TDFI sed of fﬂ) t et rabronopht hal i ¢
anhydr i dé’ pPelymyr eampasition ag i CiimgRayheseip oigdromig gontent is

abbvd dboutd3 Lweast one liquid strai ght chain ali phat| C
I ic acid

d| ester of stral ht - chal n I car
o 2drm tsitfonas o Llain 19w heif 1) Bre B sen et of said
fomhdlatum ia abmret40&mt% ind Wwherkint saidnfecthalatiorc Himhesednmsrise () at least

onf Tiqﬁﬁrrﬁoﬁd- rgi:"501\91.1&{1!)"hydrocarbon in which the halogen content is one or more
chlorine and/or bromine atoms per molecule; (Y) at least one polyhalocarbon in which the

halogen content is made up of chlorine and/or bromine atoms; or (Z) both of (X) and (Y),
with the proviso that each of (X), (Y), and (Z) has a viscosity of less than about 100 cps at
25°C, in an amount such that the viscosity of the resultant formulation is reduced and such
that the bromine content, exclusive of (X), (Y), and (Z), is at least 40 wt%.
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(iv) at least one al kylene oxide that results in the
formation of a liquid product fornulation, and

wo@piosoeskt y, renovi ng any excess al kyl ene oxi dBCT/US2004/026826
present; the anmounts of (i), (ii), (iii), and (iv)

by orine. CARPRARPEbnEMELE ih By Bhifdithe ¥ aRy PRt
regpltaptfognylption sueduwed bodid<pepr lesss, and an acid nunber
as det er m RaRkRr ea(mﬁ&%?&l%nﬁ&ﬁﬁeﬁrﬂ ih 24 ﬁfs@ggliyi‘lgﬁlgt(+)%her a

ssed .in terns of SSl u r oxi
ol babT e POV R A (eIATS orda BRONETa omilation
act@ding tatOlgith 5.31. A process as in CI ai mwherein in B)

I d .32, A process. as.in
O i 31 AReS TR CapG REBER ot eS80 dper o
pdlypsethar®3or afpolyissgasiras anm(wlaa‘lamammrcﬁnn amait of afomsilition
acvﬁrdﬁ%%t(ﬂégr@oo cps or less. 34. A process as in Caim

n sald viscosity is about 6,000 cps or |ess. 35.
A prideessA aslymer cympesitigndioaned Semdngredigntsentprising (4)aither a

)hﬁé’chmta &lﬁsd'ébféﬂdrﬁé 8 @) atffabhRefar@nfihBintdP8 form dllatlon

formul ak% A process’as in Caimwherein sal
ac&?:rfiﬂlgﬁﬁ %F“Ys | ess than about 0.2 nilligram of KOH

per 2t am Apolyher tanpositivni tbﬂnecBﬁomAn@é@l@ﬁ@ %oﬁhprllsﬁig @)&:htﬁér a
SEA AT Y el b B0 ol
acedsding t@ aopof Clagnps-1less; vvher ein said acid nunber is
| es7 ham ?Q@err CorRpdBitt cJ a{gltn T hdEh sgfd"’\fﬂ)?linet dditent is

for mul atj o B wher el n sal rom ne cont ent
abpEH_ROUL A UE040 wt % 39. A process as in O ai m wherein

sai @8vi scOpblyshet Soragsitionldd i O%ifi% WherbBIRe bﬂ@ﬂﬁﬁ@bdhtent of said

R S At L ALER T
onb ﬂlqmdmomnmr golyhalshytrodaetamt in atdiel thé Balokeéh catflent A one or more
B Pl TRBL B Sppospni e
ha qgén ﬁetﬁg@t l@maéwmf dlarse agdandraiseafomspr () bognol@d)edd (Y),
wih the pR&eSSHhteatR of 0O, v\f]\a)n% @h 18s 591590 | @ 1esf th ’%bout 100 cps at

R R e
that tl@enbkomﬂﬁ @jntbnlﬁ)exbl&swe Bﬂ@C)‘; €Yj) ahd @Z)p1se$ $dé§1ﬁ10 W% he
|

wherer n A PSR Ridiion st PR S R e of sid
re&uétmﬁefpanulaw isreduiged toad06 cp$ ol263.C to 140 C and

wh ' 0

2011 plote R OHGH e 8 NCRRTHS Rkl ARG Yyt s
nﬁﬁ@}t@mﬁ-cenﬁaynm&p%m ‘églﬁh PEsessHomatiges:c diol . 44. A

A)pro Qﬁ&t&lga@mhﬂm@ f&mﬁ@d%rﬂﬂ&hﬁbﬁbn%d?nﬁfsea 8§} teRBBromophthalic
ali pan]@fydrlde &18 at east olng tap%agg leooﬂ'oy and (iii) at least one liquid straight

chain aliphatic diester of a straight-chain alkane dicarboxylic acid to form an
intermediate composition; and

B) contacting all or a portion of the intermediate composition one or more times with
(iv) at least one alkylene oxide that results in the formation of a liquid product
formulation, and optionally, removing any excess alkylene oxide present;

the amounts of (i), (ii), (iii), and (iv) used being proportioned to form a formulation

having a bromine content of at least about 40 wt%, a viscosity at 25°C of about 20,000
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45. A process of producing a flanme retardant
formul ati on conprised of at |east one

whesiozs2ront ai ni ng pol yol, which process conpPCBHES2004)26826
heating a m xture formed from conponents conprised of

cp.(J P) le%]se taﬁc?g{ 241® Pﬁlggrnag%(el 1L %ﬁ g dqy eagé L)Sﬁ (51}1{113‘8’%&0 @e titration

ang texmegelcd 1mt¢anmo%pqt@ﬂsmm bydtpxdde.exf les thansbowti Ighillighai of KOH per

grﬁhlg)@ﬁféfghﬁlﬁa Xylic acid to form aninternediate
conp03|t| on; contacting all or_a portion of the

i nt i mdu%P@C%ﬁﬁabC¥aﬂlar$ omer%n B} excessakylone oxidg igyemoved.
at lgast @ﬁﬁc@ds'ﬁ}iﬁrﬁ(lﬁurﬁ&lldﬂqei‘élﬁl%mﬂ@ﬁsb!bsh@ ik Abdu 85,000 cps or less.

o e T oping il S BTG EG Th h  10386 s o tes.
presént ; Aapbe€Ss asinClagm #il twheadih said va;cmmytls alsoun6,008icgs or less.
secoad | a’]% g:; E‘%@ a@h? faRiRY yﬁekéiﬂ fv,éi?f )aciﬂtnuln;f)%?fs lgﬁ%iﬁoa%%ﬁt 0.5

or polyh ocar on an

lﬁkgrgmaulf&&ﬁwrgramméﬂm foemulatign.of (v) being | ess than

o 00, B8t BRI MEoLASRON AT (0 o2
m‘ﬁb‘?@@lﬂ%g‘oﬁﬁ@ %ﬁ‘ﬁlﬂﬁﬂ? 1{9§m(1]1a§10n (ii), (iii), (iv), and

(V) 3Fsed Apiodssas 4POrain BN ethekdin k£l Brainipe Qet6it is at least about 43

onr mul ati on having a brom ne content of at |east about

wt% a viscosity at 2 C of about 20,000 cps or

| ess$38. andA processiad imGlaie3 1 ashedwt ezidivisatdity ibybar 600 ps or less;

windh Wi YA g.g‘ibglelséésts ncl?aﬁn ﬁ%@uﬁ?gﬁg f‘ﬁ?l—f‘nﬁ %rrgfﬁ oPlhe

pot assi um hydr oxi ess t ram of

foraylptinay; apg whetsin seKEbIPBYRA GORtanb s at lﬁ@st ghopi 4L wts. as in

C aiz; 45 AA@%@.;S Rs hﬂcﬁlm@x Qﬁﬁ:%mﬁ”sﬂﬁ& 'vfé@@slﬁf)ib aioult 30,000 cps or less;
renove n sal

Y R e A oL BBHELD Sab Ot he,

fornmul &3 cai; m&ﬁrhWammtmbrsmucb QOnEMO Bl it YeabtabatvolB wa@ 000 cps

or I SS. )¢ wher
o scBSr o ProBsBh A ERER0T slleh B BB KIS Spd Bl congocted
at pie @ mpIR tBpepiBrasiin ﬂma@ge\nf%o@to ¥30°€ ahbwherdu@hs cprslucted at

aﬁi‘éssh&%ﬁthe-r}&n eo%ﬂfmgq@@% %s in Caim46 wherein said
acid numper 7s less than_ about 0.5 m/lligram of

KOH
per dr am*AoPTOPWé af B} Gifm Sl grhereip A) angh By areconductediatng opmore
terAPerufifiseh theSangd FA00° O DO ddl viseseih B9 s e@uéted at2aApressure in

th%f@'&'g%@@{ﬁsﬁ.fw% aper gram of the forrmulation. 53

imA46 wherein said bromne content is
at l[42ast Aapouatss43inEPAm 34 . whargin A0 asd Baara don@hcedatdie or more
¢ r : .
%?t@irég i ﬁiegalyaggsogqsib (tedr féll()z’?fessv@%eg Bg@ssco%dgétgc? ﬁtapressure in
thfiﬁallEfF@fH}ﬁO PEEH per gramof the fornulation; and
wherggi N sahdels a8t ey 1881s J0S4Blhdr8iagti) AP Wastfhe Withatic
5. Aprocess as in aim46 wherein said viscosity Is
bout 10,000 cps or |ess; wherein said acid nunber is
| essi4t ham\ plooess a®ir?Chiith 43 gvirein faikeHe e ong bldghatit didiés

I n; and wherein said brom ne content is at
dl‘{ﬂ?&gg{é %%E)t 43 Wt %

A process of producing a flame retardant formulation comprised of at least

di

one bromme—containing polyol, which process comprises:

A) heating a mixture formed from components comprised of (i) tetrabromophthalic
anhydride, (ii) at least one aliphatic polyol, and (iii) at least one liquid straight
chain aliphatic diester of a straight-chain alkane dicarboxylic acid to form an
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56. A process as in Claim46 wherein A) and B) are

i ndependently conducted at one or nore tenperatures in
wo b@snzege of 80 C to 150 C and wherein B) i s PORUs2D€026826

at a pressure in the range of 0 to 100 psig. 57. A

pro 46 wherein A) and B) are conducted
at gﬁgﬁ%@a&%re ggl{l]aer’atures in the range of 100 C to

B)140 contastingmiborci pprB)n pthe orietnsdiate enmposjsiongwe oe nione tilmes with
rangg) 9ﬂ‘1e§st 'bﬁe l%ﬁé Gxiad thaf\re%ﬁl‘?scﬁscﬁe RRmafofbed 08

wherein A ucted at one or nore
t enpEpER 9&% C?THP?SW@W» @é@ptmalime@owag aupexceaskylene oxide
whempedsentBand S conducted at a pressure in the range of

C)\kl? eﬁlg‘f“ﬁi%("ﬁﬁ% Al grsagf’mﬁ%grgfg i Seeapg iiﬁe&%% agf{ %}%P%iélénfbnié)_ & Teast
pr ooes s1oas- ompdytalchydfbcutben endiosatilehstdnd @asd- c@mpelyhalocarbon,

al i QMIE(%E) @r 8}' @ %ﬁ%&g E&LBSQ vﬁv#qaﬁrb%ogﬂ 1}6@%3 aPZSC’(férﬁ tﬁg ﬁglﬁge% content

in any 0 erern
ess®h{Vdring cme offmare dﬂprlw@deM@mmra@an&mrendmﬂ@r at

thd aﬁﬁ(%nt@diﬁl)ﬁgﬂo ﬁf'@ﬁ?'a&é'@% us@@belﬁ% deﬁ%ﬁﬁﬁe@%o FoRm @bt

rei east one noc ane and/or  at,
foqr%ﬁ ondygaty Wem&w@h%f 257 gt %@%m 2 ¥ispapitypat 25°C of
abo @000 bs ohless, aald amadd ﬁnmbmrd@&yxhlﬂabmmy@me&ﬁ sodium

hyBoR RISl SR REE 5 R R TRE L RS i about 1
mlﬂtgn@nngC&ipagramldfyhm&mnslammpyI chl ori de and/ or

|

'38 0 @gg Pyla f’irogé'gs qg i @f}mg&g Rﬂ%ﬁ el? 21} %fg)&ac:% dsac}]ifylﬁlge d&ﬁ’é g‘i‘emoved
m xfdr e kﬁagroaeawa QLA A6 yrhsreip said Miscpai ie gwt 49080 ggs or less.
s OF :4@ m h&bdp@%@éﬁ %S_I‘iﬂ Cladhidg Wv}ﬁ:?éin §é§ﬂ lrvﬁst%§%f§fl ik Qb&u@ n U‘@O@Eps or less.
mi rang_o m.of .undi |l uted l.i r

i xiire QrPeERasi SRR Wit B80 ViRopiaas i 6TOR cbs or tes.
G aisth 64 Aprecessas §aChhirh idquitdrgin eald &iscoditytisi bleoun 4008 cps or less.
hydisxyl An gsgs1 tag %{néf ’pgqg%h%r&)f s%g 1o 8%%1][150%9 1slfess than about 0.5

hydroxi dé tit inte
mllhgratmgfwlscrg@ﬁqme@naWWn undi | ut ed I i qU| d product

m xtsgre of \Aﬂ%@&é@%ﬂh é%@h’li@qyﬁ%ﬁéﬂ sﬁ@ acif M@?ﬁq%ﬁﬁhdnrhbout 0.2

a|m erein s iqui d product m xture
mlﬁl Rﬁregralaé}?él}qﬁngglp’gorby aqueous sodi um
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d aiSh 45 Anprecessas (i Cbaim§6d’irhet‘di1y baideisgbsiiyds abonth 65080 ps or less;

ol SRS e ol o s 08 06 o oy
forgrdatignennd whersingaid ypminecoateahistat leostrabput4bwi’has a

hydrsexyl AnpHEBES as in Claim 46 wherein said viscosity is about 10,000 cps or less;
wherein said acid number is less than about 0.2 milligram of KOH per gram of the
formulation; and wherein said bromine content is at least about 43 wt%.

56. A process as in Claim 46 wherein A) and B) are independently conducted
at one or more temperatures in the range of 80°C to 150°C and wherein B) is conducted at
a pressure in the range of 0 to 100 psig.

57. A process as in Claim 46 wherein A) and B) are conducted at one or more
temperatures in the range of 100°C to 140°C and wherein B) is conducted at a pressure in
the range of 5 to 50 psig.
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flame retardant formulation has a hydroxyl number determinable by aqueous sodium
hydroxide titration and expressed in terms of milligrams of KOH per gram of undiluted
liquid product mixture of between 90 and 220.
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o ot Fviie, et R R R VR L Bl oG Bt gibromine content
pr odiat least gbautd0 stt% ayiscadityent 267¢ oHaksdut rze,ntw aps cnﬂesamdi an
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by a@teens of petaisinm hydtooide.dd less theatli willignath HpOBgme dramof
t er ipd@itePpisaagi um hydroxi de, of less than 0.4
m | i grans” of KOH per.gram of undil uted product; and
2) di1 edSPrOgEss ap ifq‘ﬁfaanﬁmem s XIsposay iipphaut 6000 cps or less.
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Cess
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i x CEH alple)t's Héégfp roqﬂu(\fa;ent OP (a used in ?‘g rming the amount of mtermedlate
product being reacted with (c), and
2) at least one liquid straight chain aliphatic diester of a straight-chain alkane
dicarboxylic acid;
such that the mixture formed from 1) and 2) has a bromine content of at least 40 wt% and
a viscosity at 25°C of about 20,000 cps or less.
73. A process as in Claim 72 wherein said viscosity is about 6000 cps or less.
74. A process of producing a flame retardant formulation comprised of at least

one bromine-containing polyol, which process comprises mixing together:
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B) contacting at a temperature in the range of 110°C to 140°C, (i) reaction product
formed in A) that is in admixture with said at least one liquid straight chain

-aliphatic diester of a straight-chain alkane dicarboxylic acid with (ii) at least one
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of 0.5 to 1.8 moles of (ii) and (iii) per mole of (i) used in forming the
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admixture with said at least one liquid straight chain aliphatic diester of a
straight-chain alkane dicarboxylic acid as a solvent; and

B)  contacting at a temperature in the range of 110°C to 140°C, (i) reaction
product formed in A) that is in admixture with said at least one liquid
straight chain aliphatic diester of a straight-chain alkane dicarboxylic acid
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with (ii) at least one alkylene oxide proportioned to be in the range of 1.2 to
1.9 moles of alkylene oxide per mole of tetrabromophthalic anhydride used
in forming the amount of reaction product used in B), with the reaction
mixture under a pressure in the range of 10 to 100 psi, such that there is
formed a bromine-containing polyol product mixture having a bromine
content of at least about 40 wt%, a viscosity at 25°C of about 20,000 cps or
less, and an acid number as determined by aqueous sodium hydroxide
titration and expressed in terms of potassium hydroxide, of less than about
0.5 milligrams of KOH per gram of undiluted product formulation; and
2) (X) at least one mono- or polyhalohydrocarbon in which the halogen content is one
or more chlorine and/or bromine atoms per molecule, (Y) at least one mono- or
polyhalocarbon in which the halogen content is made up of chlorine and/or
bromine atoms, or (Z) both of (X) and (Y), with the proviso that each of (X), (Y),
and (Z) has a viscosity of less than about 100 cps at 25°C;
such that the mixture formed from 1) and 2) has a bromine content of at least 40 wt%, a
viscosity at 25°C of about 20,000 cps or less and an acid number as determined by
aqueous sodium hydroxide titration and expressed in terms of potassium hydroxide, of
less than about 0.5 milligrams of KOH per gram of undiluted product formulation.
83. A process as in Claim 82 wherein said viscosity is about 4000 cps or less.

47



