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FLAVE RETARDANT, ADDI TI VE COWPOSI TI ONS, AND FLAME
RETARDANT PCLYURETHANES TECHNI CAL FI ELD [ 0001] This
w0 poosfosloos rel ates to new flame retardants, noR€l/UBoa4re38071

retardant additive conpositions for use in the
production of flexible polyurethane foans, andto flane
r et ar darfLAVEX RETARDANIF,cADBHEIVB COMRABITIONS; such
addi ti ve ANDELAMERETARDANDPDUVURETHENES! in the
production of such foanms. BACKGROUND [ 0002] The
manuf acture of fl exi prem@oANLaifgs foanms requires
m xi ng conponents (e.g., Isocyanate s and polyols

[0001] on@hm nkentaomi wimesstor Jﬁeam flamiesretanddnes, , noxelxflamearstardant additive

bl owi ng agent or_ catalysts depending qon the fo
compeéﬂmrﬁg in he profuton 9t erible Bplstive Q@) anghig Hame Tetardant

ﬂexftﬁ@gidl?&‘é{haﬁg | O S P ddB qmﬁgochﬁ%tdltldgb&%ﬁﬂbsﬁﬂﬂé REBLM cgﬁlﬁonents
technf ques 1 nvolve neteri'ng conponents 1nto a reactio
1hmecmhnﬁeqmmhmﬁehnfmhmmbane m xed and passed onto a
conveyor or in a nold where the m xture is allowed to
foam Flanme retardants are netered into the reaction
chanber along with th erRpgnent s for m xing.
[ 0003] Because polyur§?§§%§i$Oans are produced by
[0002]eaThe manufaviky/offexible poBrirethane foathequias efikihg céponents (e.g.,
I socyanates and polyols, it is desirable fora flame
isocyprarigh anhpolyelfdeng veh aripps supfagtaatss Wrler grxibiary plawéng agents, or
catal%’gké 8 oéj%# ;éjo%(:tﬁ%f t%%e%?(?&uc{:&g 1%§”tdell(1)sr1 a)lrilg rc@?%%c&u%f&d causing or
allowigpesnatorees. MdREAMquipmédor tRrhihast idvslvomefeli@g cdinponents into
foans large billets or buns of foam are produced and
a reaqtjqup clgapbes gyheeein @hey@,r@n@*edt aélddqgﬁqgﬂ@pg) a peuveyor or in a mold where

m%%h%@‘ﬁr#lé%il ohFFd ereta;rr ants e otg ° 158 tlhogl chamber along

rom e reaction can rea

with thiegber cobhigorienibdnirigg.pr operti es of the foam maintain
this tenperature in the interior of the billet for an

[0003x : &egaupepolyugetharfe foams. arqhmoslucwobwpm@mnsm\fMWmﬁ twpgnain liquid
i ntroduced into, the

compoRauifhe Sosaise AR AL Serti et Brne Mifcacqmpgsitionto

be in'he Rsinbfa NGA WighReyY ﬁ%éﬂsﬁ? s@ Iﬂ;&t RAYilICAKSBadiFUnARh&Guhly with
charring to be visible in foam As antioxidants

the r&aﬁ’@rttwﬂcnfémaw m@blentémpmm than the flame-retar dant

r000io By S st BBl et A b af eGP gigiuced and
then £k dshR tbeam itk cbﬁl}ﬂ@i@_ﬂg\ﬁoﬂ FRGAtibA r&%ﬁ&{ OPQfFerfubd within the

one enbodi ment of this invention, new flane retardants
billetdiroan the reaction can reach 150° to 180°C and higher. The insulating properties of the

foam maintain this temperature in the interior of the billet for an extended period of time.
Thus, components which are introduced into the foam, including the flame retardant
components, should, if possible, be able to withstand high temperatures and not cause
scorching or charring to be visible in the foam. As antioxidants are typically more expensive
than the flame-retardant component, it would be highly desirable to reduce the loading of the

antioxidant component to 1 wt% or less of the foam.
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provi ded, and new effective flanme retardant additive

conpositions for use in flexible polyurethane foans
wae@s/050v8 ded, h accordance with a preferred eP@DUSI084038071

of this invention, new flame retardant additive

conpositions for flexible polyurethane foans are

provi ded that nini m z&HHh ONf anti oxi dant

T s S s A M S
proVi@&H BandXiivP ictreltivied HEmY irslallat QHHEGH Cc%n‘%t)siﬁ&‘i’sr FRIUM in flexible
while in the formof a billet or bun during and after
polyuineshanenfoamiseardiprdvaded; r In eccondemce svittoal prefgrrewmbodiment of this
. anbi ent room tenper re. For examl e YTEX RB- 79
invefighehos PERALHE RS oG cosmerGpnt b BT oG foams are
proﬁﬁ{)&’ﬂﬁﬁ! IlﬁﬁmYﬂz% i R4y b?a\{,}mﬁ%ogL&é.&Péon%Seb%eHﬂ' r@@%ﬂeﬁpﬁld%# Qe capable

emar | e Cor porati on) as en reacted wt
of maigtizing sistbjelycorbhingjof g foama dering itdprodwtion skvanskxhibitige visible

.Whi |l e. usi only .1 wt% antioxidant in the foam_ [0006 .
evidgpoe. o s B REHE4T B 0¥ 61 % FIshon o dukeE gubs Rt the billet
orb RN SRNGhall: b bR AL8% 190 LB EEPREE 1 7

retatdant (aenikedaster dfitetrdbeomoptithdl aakydtziecdthafiethyl eegiiicoband propylene
i inthe formof a hillet or bun. Processes of .
glycmz d%‘@&\nﬁﬁe Eﬂ@or%so& B‘thwgiaﬁ Ibesi Tseeted §1ith Acetihantudiide gives foams
: [ ' 0 A ' further
R R L I

[0006dt tlebaahbodimetts bfthisinemtion mchalgtid sevitibe of feaihlé Hime retardant
product of at |east one brom nated aromatic diester

polygreshang; foampand prederabliydlestbie Heme retadant foamy hat exinityie Little visible
eudBhoBPleeh AR N MR b (L AP ORIIE, o B ucin i

resphetiviedexdisiapalyntdignt rfosmd erted @A Whis Pagigtaph @bh@ifute still further
atons, (iil) at |east one dihydrocarbyl phosphate,
emboglipyents of thigdavegHien.di hal ohydr ocar byl phosphate, wherein

c ' .0rine. or bronnpe, L) at | eas
o0 R Qe R OBeb o P b i co g} et tbaBlopogft ot cast
one 8idiainatey drasaichiitstatlignephaspiabee alobRI1Sb42ti0@8dknt. The alcohol
hal ogen, atom is chlorineor bromne, (vii) at |east one

reachyegannbis 4 Byanby ridn s ps Gepieaurdo aat pight carbonetests.diipan acyl
il S binfGEAURY SPAOGEALBRBORRAR By ARS8 e Blgrocar

phosphatey\ivpat IBastof dihAlehydb&eRi HhoSbHe)) et @R ehdhVi®alo cen atom is
agents. [0008] The nevatfl ane ?gltg%rdant additive £

chlogigarsashromanes (oX at last by dividmradyishlosephasphateui(d) at least one

e I UGRS3 oL Bh R0 S SRR e, i
at 1&4sOBnBadipdracAbTt tiflofbiashIRIspktts)| (VA aBNeast one dihalohydrocarbyl

al cohol reactive ) )
chlorothiophosphate, wherein each halogen atom is chlorine or bromine, or (ix) mixtures of

N

two or more of the foregoing alcohol-reactive agents.

[0008] The new flame retardant additive compositions of this invention comprise a liquid
mixture formed from at least the following components or ingredients:

a) at least one reaction product of a brominated aromatic diester diol and an alcohol-

reactive agent;
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agent; b) at |east one hindered am ne anti oxi dant; and
c) at | east one phenolic antioxidant in which the
wW@b@sobioes ri ng i s substituted by an al kanoi ¢ arCTIUSt0kYD38071
ester group in which al kanoic acid noiety has in the
range of 2 to about 4 carbon atoms and the al kyl group
b) hastilesstdns hindeyesd @ﬁlneatl@ommdat oms. Typically in

) ar L 1G8h o PR SlonERT: faVRGh B Raighe e Bigtuted by an
t hey SR AR e8fer Bboup & ﬁ’thﬁ %Fkah&c 551@ nﬁ(ﬁ&? ﬁ‘ﬁg in the Pange of 2 to

; and (2) the weight ratio of a) to b) plus c) Iis In
t heabpain@wbon atbms an the adlad gmtl@ﬂms abthy rangetoh 6 to dﬁg:arlmh atoms.

. 1,0 009 X|ble ur et hane foans of.
Tyrical it Risting 0 miftgre GF1eFomRaes Heeaienls Do in amounts such
that%n% dxéigfét H&)@ﬁ% YP) By %%glalt%hs be)% 0) %g ?‘%’lﬂle Qan%g t{%?lf%;%d (2) the
welglﬁrratsacﬁa) 1@6)) mw ¢)ss inyhmgmf 501 tq2Ai: and pnéferabfyun tengnge of 7:1

%ge pol yuret hane foam Preferred flexible pol yurethane
o 1pdams of this invention are forned usi ng about 4.0-8.4

rt L

[00@ Fi’e)g}ﬂegf% s l}?ﬁ% t%%moéptﬂié alP{t)e y \?\Vél? gﬁfi’(fail?/l%\é Mﬁh&ﬂﬁsmg about
2. S-éﬁélpaﬂtﬁ)ﬁy paizhsofzy, ahaugh05-0f4 by eveigls efib), md aﬁfd‘tilt O @5 thpart by

.pol y et hane. foam Preferably, these conponents_are
Welg%té)é Hertq%gh iéﬁﬂ%f byaweiglerad privel vsed dn fprmingiaemolarethane foam.

Prefofldll Flb)}' iBle %ﬂ Ofgal‘ﬂg of ﬂﬁﬁlﬂ/&%ﬁﬁ%&%ﬂﬁe& &Fxﬁéabou’c 4.0-8.4 parts
st npl i en ste mni'mze
by vpsiglstidfia), Iabgvut(ﬁ 0950 Qliﬂrtl’l)g v%lgh’trofb) Hadveb@it 0.09£0.dgaitbedyeight of c)
redients a), b), andc) canbe added

per g%&p 1\963-‘{?5? P§ K"@Eﬂg‘% 8f P?lbiO]dﬁéd gt forping the plywisthaaeifens. Peeferably,
thes%h%fg%o)ﬁ%%g @rd le&i Hl%eﬂ)tn]j;‘]l %fQHnetdhﬁ‘ 198' agﬁg tr&%nt additive

part ur es rom ve armun

composifion bf thizsnwheoeasthis dﬁaﬁ;ﬂﬁﬂas IRGEBRIC P Emm&hlhﬁbésﬂqeqi’cﬁmblhty
erm ssi ble and within the scope of this invention.

ofbiepdingererre Hantver. Kdasitdnemnonsis pmalteéleaﬁ@) fodendrcp gandre added
1nd1§lﬁlu§1139 Q}’cﬁ&ﬁh Ol ¥‘4 &Lre%ﬁ%@oﬁ#l%lhat ons It tg %fﬂse(.ﬂﬁ ftormmg the

descri ane re ar an
polywahdute of the react| on between the brom nated aronmatic

iester diol and the al cohol -reactive agqm is the new
[001rq} afspaidyras emithe shoya apoyeis mafh@fomrqgnﬁw Wetrdeead necessary or

desﬂ{b?%g gmqisﬁﬁlte%nd%%n& th%%coeps -0f ) Seg}veg '_Cal Iy these

are i diol onoaromati c

[00111] 2 mhe aBévRexM |o|tlﬁer a@bedigfenBRN Gahes dMhidiveRti bAill be still further
conpound has 1-4, and preferably 2-4, brom ne atons

appgrent frn draAnevingigasaripiipri ng

New flame retardant

[0012] The result of the reaction between the brominated aromatic diester diol and the
alcohol-reactive agent is the new flame retardant.

[0013] Various liquid brominated aromatic diester diols can be used. Typically these
compounds are liquid diol esters of a bromoaromatic 1,2-dicarboxylic acid or anhydride in
which the compound has 1-4, and preferably 2-4, bromine atoms per molecule. Non-limiting

examples of such liquid bromoaromatic diol esters include the reaction product of 1,4-butane
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exanpl es of such liquid bronparomatic diol esters

i ncl ude the reaction product of ,4-butanediol and
w@e@ppb®ne oxi de with tetrabronophthalic anhydp¢Tes2004ress071

reaction product of diethylene glycol and ethyl ene

oxide with tetrabronnphthallc anhydride, the reaction

diolppushi reapydstet @le opihl tatiabrpnyanbthain cenbydrydee rtbe (malcrﬂlenvprt)dhuct of

die ylI brggmdi {1 m%&lﬁéﬁgﬁg%ﬁ@@%ﬁﬁ&&d ereat%hon product
of tflﬁfoﬁ)ﬂéh@ EBRO! Bﬁd ethyRAE Ve deORith ttﬁ?rohﬁﬁﬁﬂfaﬁ@ aRhRANE! R reaction

di propyl ene gl ycol and et hyl ene oxidée wt
prOCtNCb 106 s betena dl alndmopsdme mhée Nﬁ’d)ctatmbroproq»ﬂﬂlahc ahhydnidle, the

d b h hyd
reacfii B el O O PR R 0 A EY OB PR D R Belbs: ey dride,
the IRRARAPRSIRCRIF tWEindlel YRENAESR dxlidlith tgi'bﬂimcgﬁlc | allé aﬂlfl}(/(\],ﬁde and other

pol ybronopht hal i ¢ aci d 'or anhydri de
Snnﬂmﬁmam@uuﬂac noi ety has 4 bronlne at ons. Exanples of

00FHE 5 dE P aeiired omporads oh)t hlssg\!ﬁégxmﬂgj i g caters of
polybRbRSpHaAad a‘égis rg%g? tbéﬂ%):lall 11'3 a{%ﬁ%ﬂ& tﬁgg 4 omine

such conmpoun ér “exanpl es o uc gonpoan
atonay. Exaeypdes disuchf more @xdmnécbcdrmpohin&; arE’StAY”ﬂ‘EX RB564 flo8d retardant

(Ao aﬁoqﬁﬁéléga@ﬁg&ﬁ%sa@ﬁ eotiolies ChaBERIdrpamien. Methods for
manﬁ%ﬂfnn s[ugg &ﬁudﬁtag StheP @&eﬁﬁ es bfiuc lc‘c‘)%?{m&se%Q ik¥Bbed for
agent an e Cont I'ni'ng our to

exampleun Ues. g?at I‘ﬁnnkﬁﬁn 6&7 ts3Bed Rinuagyy, mmi Bueton T sBuikedgnd entitled
ht carbon atons, at | east one

“Ha[ﬂg%%%: ‘élﬁ’Bly gg‘}%‘fﬂg‘i@g?@élonﬁgqﬂéast one
oty o i . R ST L 900 o

to alsdult eiphidagisqaiadrgs, aphcyl @alide conidhHabeyere eyl ¥ight carbon atoms,
chl orgphosphate, wherein each hal ogen atomis chlorine

at legyyt op¢ diky drecarhyl nhesphatesatdeagt pdilndelrydyqcarbyl phosphate wherein each
halo E+ E bﬁeﬂﬁé &h&{)ﬁlneg\%c 1deSEGHe cﬂcaﬂ;af gfﬁX :hgt)él at least one

I'ophospha erei n each eh’aP

dlhadﬂﬂydfdcaﬁ)yDéhlbfo@Hbs@ﬁate OWhéreitt ¢acB Haldgén ok @rchnﬁrn@ Rbromine, at
foregO|ng al cohol -reacti ve agents.

The
leasfa| e8hodilyezederyd a@&wthil@h%phﬁw yatarlgashr emer adihglokydrocarbyl

t [ | f ble to
chlo?dtﬂﬂ%ﬁ?%ggt@ Wﬁ%reﬁ%g?ﬁ P{é:f(g%etnl dtorh Lef);éjriarfe o?f bgcrgﬁlpg & %I%W%SI oftwo
or mofe dfike f&@gbﬁng%cﬁﬁﬂrdabtﬁfdc dg@ﬁlﬁ Tﬁ‘é At slMireARti06 st is normal ly and

[0016] . An anhydri de containing fromfour to about

preferalyta singlorgenbeions tpgnltheusyeBriprgéeratrle tol use oly-angatsphalgeactive

agen?gc?{gegt{spcon%ﬁ)ygf; Eea%ﬁ%%?rﬁ%tgl glg'g]?;‘{%tgé‘dﬁﬁ%f) gécgn‘pl es of
[0016D| Qupaasidtide antyahkdm RILP AR brghaéuw&r htGEms can be used. as an

| odoaceti c anhydride, dichloroacetic anhydr
alcomlorsacawlecagamwdm meactiepothis imventiomhy Brantes oﬁ s;btabgeranbydrldes

1nclﬁ"d1 “cg %?hy vaI E.fogqﬁggnhyaaéy 1ede( %rgr%tog] eltBUt ryld,%de iodoacetic
anhydnde dichloroacetic anhydnde propionic anhydride, n-butyric anhydride, isobutyric
anhydride, isovaleric anhydride (3-methylbutyric anhydride), maleic anhy-dride,

dichloromaleic anhydride, succinic anhydride. Anhydrides are a preferred type of alcohol-
reactive agent. Acetic anhydride is a particularly preferred anhydride.
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di chl oromal ei ¢ anhydri de, succinic anhydride.
Anhydrides are a preferred type of al coholreactive
wag@ss2ofcet i ¢ anhydride is a particularly preP@r/psmos/038071
anhydri de.[0017] Another type of al cohol-reactive
agent that can be used is an acyl halide containing
[00X¥7 o Mtotlesr typeath elspohcdrrgmtlvc agand ﬂlaat:zmim usSdistaalacy hatigé containing

Frong ol SR AT L RPscest SoBY e Beri i, ace

I r
brorﬁfHegc,:Hll(qgaceérl cll%ﬁ&@ szo%g%tﬂég%gﬁﬁﬂigﬁ ﬂé?%g?l'cﬁ}btrfgig &B\é%)rolr:ng})ropanoyl

chlaride, SHbigoioyd chllobylb asimaﬁlgha{bmsnoymmmiér ocar byl groups

[OO@At lL}?trogfl@ "@M’égﬁs}ﬁ% ,gpﬂ C ot aﬁayl g{pglg%i%é %Epsl’a?rie or different
T LN R —

unsqlhmsqdhmb or arelikily ISaithyle dﬂiyd&ph@ybphodpm&mhcl@dmﬁmhﬂltyhphosphate

d|V|n sphate, dijso ropyl phos
metlaﬁflet}l;lg @B?ng?qe ha}tl%sp @PaldF‘glelpHg‘égﬁhﬁf’se diisopropyl phosphate,

dlcygllogi'(g{yg \t? Ql%?gﬁo(s?hatg éﬁ: eg htggl;ﬁ %}Log@%?e;{ateb?fa%butyl phosphate,

bis(2Hbayenh gﬁmﬁpﬁatqo hdipgatigt pho sbhaié 4 diagﬂbpemyl) pla’plsadl abig(4-pentenyl)
et héﬁpent yl phos hat e, dicycl ohexe | phosphat e

phogpha 3tey 1%5)@575@57 @@pmﬁﬁyyémy]éphosphate
dloc‘ii%rgrbgﬁxi)haﬁ’@ g&%ﬁ}ﬁ;{lgp%ﬁgﬁos p%nz?i;%%gxlnﬁ%e %11 lfl BR%S%h%tL’ dl-m-tolyl

pho L‘pk&(e? dise- Cblﬂqﬂibsﬁlﬁfbebiﬁ(?.ﬁ pinsiylplianyl) pho sphate b15(2—1sopropy1pheny1)
phenyl ) phosphat e, dinaphthyl

s( 2- |soprop
Phoﬁﬂﬁgbﬁ F%@ﬂﬁge In the dihal ohydrocar byl

[OOEJ di{?ﬂl%tdﬁ]% gﬁ&@r OCZr@%?ﬁhgat?cf)géggh%%g%noa{t@ﬁ% el I?neo roerhine and

the kb=l ®@atbyl Qf@d £@ky bethek@he 6XdMBet, abREANTR] ﬁ‘ﬁ example, saturated,
br anched, stral ght - chai n, ﬁ‘loalkyl cycloalkyla K

|
braneheh diFaiEEcEhoH: ypyclo.ﬁlksdr el onyemsat byt or ‘arallyl.
Dlhgl g%cﬁggatrbgsisl %osp F us?(f %ﬁtf‘ e?ejlc aibo(f ?Qa% ive e?gae% 1ncl%de but are
not dllfrﬁﬂ!&d)f WtﬁYéﬁloMﬂi&ﬂﬁW %ho@}fa(éjl Qﬁs:(gpdfﬁﬁlﬂyde)thyl) phosphate,

phosphat e, bis(trichloronethy F ate

bis(BickloromashsiInoen ;msmlugmnme@ay})m ephatshistdromogthyl) phosphate,

bis EP2RBR8 S @?ﬂssﬁ% PR et teaP s e R Sia oo brgrovinyD

phoﬁih@fao h@l’%@rbrbm%ﬁﬁ)p?l)o @H@é’p‘h@ﬁé' )bl@?cﬁ@iﬁﬁl‘bﬁ) propyl) phosphate, bis(1-
a bi s(I'brononet hyl -

- di chl or opro hos h
bromommhmk%ehlhyqe}hy@h osg@mh@te bbs(223 meloasmlkyi)o aphogphate, bis(4,4,4-

tr1bng> ?}8&! ; ﬁbm?q]a% ég@é&b nglgﬁlg%gl)latg t11)1sf20(r:~iﬁoropentyl) phosphate,

bls(@bﬁ&ao@alogéﬁﬂ?n éa\hbéplﬁtps mm @dﬂl@ﬁ&ﬂbﬁm Chenenitk! ) bis(2-

sphat e, 2-di chl orocycl ohexyrl) sphat e,

chlomo@(eayl) ﬁmsma@qa h@fﬂyblpnppb@vﬁaﬁesplbtesbm(%i dighlohahghyl) phosphate,

bls(%g cf’ Ero%o%ﬁsqy&igﬁhgsr@ﬁcm ﬁg@iﬁiﬁ@p\élr&etﬁﬁgﬁ&yﬁt phosphate, bis(3,5-
dibrBhndbdetty M ?’ﬁﬁé SpYAte hlﬁ@(ﬁ' @-cfﬂ&%%[é'ﬂﬂﬂlﬁlen?l') $hésphate, bis(2-chloro-1-

dlbronDneth henyl )’ phosphat e

Impbh3®2h®$bﬁbﬂmd¢mﬂhﬂhb mp-3-nptukyhphasphate.
[00£)|] s 21" qugrocarlbylagrrc])upgl o% the dihydrocarbyl chlorophosphate are the same or
different, and can be, for example, saturated, branched, straight-chain, cycloalkyl,
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phosphat e, and bi s(Il, 4-di brono-2-naphthyl) phosphate.
[ 0020] The hydrocarbyl groups of the dihydrocarbyl

wa@ kiosospiosphat e are the sanme or different, anPCT/ES200€038071
for exanple, saturated, branched, stralght-chain
cycloalkyl cycloalkylalkyl unsaturated aryl ,

cyclaplkylRlkyl, ussaiuratd ardi angrabiob Suighle dth(bfpcﬂphyixb}omté@sphates include

TR T e A —

chloglbShospIiRs, Oﬂyﬂutﬂgﬂh‘}f CH?M&EF[&FI@&’[@: r dRuipth Rl N¥hiorophosphate, diallyl
chl or ophosphat’e, propy chl orophosphat e, diallyl

chlogéphoptpie éphdmefl chihomphbsnhﬁte bbﬂ3drlmﬁplty©$b}w01ﬁtosphate dicyclopentyl

chloght R P NGBy (GG ERR BRI UATFOP G BLEA: lorophosphate,

dihe%kﬂ%hﬂﬂ'b}%b% ehexul heﬁﬁrl ‘H}@&Bﬂﬁ)ﬁgﬂ%@ dfékagﬁéﬂtenyl chlorophosphate,

| or ophosphat €, eptyl r ophospha
dioctiinyy/elil alophosphyte, dihdml dghmphbsphate, adiydgheanldhlorophosphate, diphenyl

SRR, daen e ropiaspnare. et
chltﬁ'Gf)IWs?HettQSpﬁéfSGS -dgthedy o%ﬁleﬁéll% g@ﬂl@fo%ﬂlg%ﬁﬂat ®is(4-isopropylphenyl)

phenyT (p-1 ol chl orophosp
chlopdrhoSplsitali Bdtytil;dcpﬂne'h yhlprophbsphatph axspha‘bferred type of alcohol-reactive

agerth?ée?“rsﬁ%@gﬁ@?eﬁ%iorgp%@sﬁ%&fﬁ% BB Rprophodphates."A Bartcularly

ocar byl
prefglllg&gérﬁg%% g@g@“?}%&gg gllp a}\I r fﬁ h.ﬁ?%)h@b go hates. A
[00233r Dilealdleydtocathybéidoropto sj)hatey]have hhlohgirbespylat®uips that are the same

Cg henyl chl oropti]osphat 0021%) Di hal ohydr ocar byl
or s pa OB 194 $-otRiEEa PRpEhed réﬁﬁ@ht'ﬁé‘tnaaﬂé’loalkyl

BT ST A A AT o i
atont ysodhbaineydrdirdiine. Hxamiplosaif dﬂlaloiiy&‘ﬂocarbyl chl@bislydsphdt8s that can be

whi ch hal oh)(drocar byl groups each hal ogen atomis
used] 4 g rdcabiol BT @Let. avliles bet ati Rel SRgiesottar difromomethyl)

i oottt

di(tdichlordir(doydyro memﬁhbspﬂ‘dt@r dpsesphab&hyl) chlorophosphate, bis(1,2-
bi s(di chl gronmet hyl ) chlo hosphat e .

dlbram@tsqhy]f}r oFFBPREPRRAPH at§h| b],s@pf‘%-ng@ethyl) chlorophosphate, bis(2,2-

d1chgir&\;1§rlzﬂ‘4l&rogﬁ$%ﬁ# Ig?dgp%@ﬁ%ﬁ%ﬁfg?dp%m%p&tﬁte bis(3,3-dibromopropyl)

chlo(ﬂd)fﬂ{o@ﬁbﬁé,hybi)s(Z;BldidS}ﬂ@fdpSm&) echlorophosphate, bis(2, 3 d1brom0ally1)
2-trichloroethyl) chlorophosp ate bi s(

chloa@t&wmhaéftu s deriréshigsploa atchlorcmhgew orh»ffzﬁaégﬁztr)bromobutyl)
chlo‘f ﬁ)ors %Sp%gs{@ brg %’%ﬁfgl) di C opr op%/ ’) bis(3-chlorocyclopentyl)
chloﬁdﬂh@ﬁplﬁtw bﬂ@z-ﬂtbrbhﬁ(:s?cl&leﬁyb b@lﬂﬁf}ihbéﬁh)ate bis(tribromomethylphenyl)

chl orophosphate, bis(4,4,4-trichl orobutyl )
chl%wpélpéphééqahablas(dmlslpzoeleahtlmhﬁnmwobghytr)ophosphate bis[2,5-

dl(trgo%rg@%%?@@@%{ﬂjaggﬂeﬁ{@s‘pgat%ﬂfgf it cﬁtn)g Chleg'ty?ﬁ‘tenycl?c S Sphosphate,

bis(R6-2hRr@methphhemey ellob hat® mﬂféﬁhﬁ Y18 chlorophosphate, bis(2-
IS(%I s( tfl bro?tlgnmgﬂgaé @MIP achllf)(ro hoglgﬁa%’zc orophosphate, bis(

brompgphenyly hichloseriiasy Ppentms %ﬂtcbtom@niegplh atcéllorbpts{szh@s, bis(2,5-

d1bréjrhtl(_>él{ h@p 8‘&8&51%1(@%%? b?s Chl %Rl oro h%spﬁl(age l?ls(gl ? tbromo-

2-naphthyl) chlorophosphate, and 2- chlorophenyl 2,2 2-trichloroethyl chlorophosphate.
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bi s(2, 6-chl or onet hyl phenyl ) chl or ophosphat e,
bi s(4-chl orophenyl) chl orophosphate, bis(2-
whe@sopteesyl ) chl or ophosphat e, bi s(2, 4-di chl or p@EiTes3003/038071
chl orophosphate, bis(2,5- di bronmophenyl)
chl or ophosphat e, bi s(8-chloro-I-naphthyl)
[0022h! Stib phasbgtippeef alsiobglareactivelsgortere dhyriiptatbylichlorothiophosphates.
2-chl,oro

e S5 S5807, SRG: G Ry F SRS Hoshowae(o S e the same or

d1fféi‘€}ﬁt h8l EiP&eoffopl ﬁle r Rarhied e RERALd, ktaight-chain, cycloalkyl,
di hydrocar byl chl or ot hi oOphosphates. Thé hydfocar byl

cyclgalk)ylp]kybﬁlnisd’umatédhw} ocamnbyl. Shiltablodihydphabphdiatthjopimsphates
inctdfy (YGRE GO° Pee e L & 1@2%@%5%%%@;@ 5] Ryfprotiophosphate,
dwl@&l taﬁ%ﬁh{%@&%ﬁ%@f@%ﬁ%&g{ | op }g‘% g{iaﬁfgl(l ncﬁotlﬁ%phosphate

di-tdatsbutsl echbarbthiophobithte, odicgélomitbnystl chlocothiohhagphats p frad(2-butenyl)

chlogg ﬁepﬁwﬁhl oo h pﬁﬂ%@ﬁ%ﬁ%@m %ﬁilmlamtsépﬁlagrgﬁgwosphatea
dlhe%ﬁal L:Mfo p@at s Cyérfcgcfyhek%r t sfBiothiophosphate, diheptyl

orot |op but en
chloedthiophdsphatph ahhﬂpml dhil ¢ thidphbgrhyite) d1naphthyl chlorothlophosphate

. .chl.orothj.o hos hat e, Iorot ophos
dlphaméybp p ék@fcﬂylggﬁégibqqgg%s’p haje —)(7%0 yl% orothlophosphate

R e e s

chamﬂﬂﬁmybmhkmmhk@h@mhmmphosphate dlnaphthyl
chlorothlophosphate ggenyl chlorothlophosph

0023] - dhe dilalohydrasabyhetdene @k@@@a egihate h@iplgardrocarbyl groups that are

Tl i et

cyclbalk{131kst, udsﬁlhteﬂpi?@h Mf Aralkipl, @ﬁ@éiﬁhﬂﬁhfg&ﬂ aeheis ch@id8br bromine.
The dlhalohydrocarbyl chl or ot hi ophosphat es have

Exapples iof diledelr ygwca@ybelﬁgrwlnamhoapléat%@a esmeboopisediap pleplgitreactive

agelﬁg gg?lﬁﬁ? bc?l g{nﬁl m%élgﬂgaﬁlgrcﬁﬁgglg %&) ’ky sg@(éllﬁﬁgdmethyl) chlorothio-

phospha®} bfs@hbﬂ)mcﬂﬁéﬂlyl) @Klo@lﬂﬁblkhdsrhaa@ d)1§(ﬁﬁhldi@ﬂn@@191) chlogdthiophos-
i's chlorine or brom ne es of di hal ohydrocar byl
phatehbigZotherepthsb wh@r@bmph@@h@tanblb@ J1dbepraeethyl) chlorothiophosphate,

iR SRR S AR B g -

broRGRSPFIRCRlordthvphdsphate) m@@tﬁmchlo@@r@pﬂ) Bhiepdiisphathkate, bis(3,3-
bi s(trl chl or onet hyl Z_mchl or ot hi ophosphat e,

dichinreprepylh p]@lpr;éhl]qp]pgsp p,d:rls{ﬁ,ﬁr(bgﬂggygﬂﬁlﬁ @hlorothlophosphate bis(4,4,4-

by Splo Rt i) Crt B1BRAPRRAS Shiospigioptosphate, bis(-
clﬂo?épﬁaﬁ‘%d)bélﬂ%ﬁhéwo)sp&m BisP3 Bf&ﬂé@ﬁﬁbéﬁtﬂ) chios4tBiophosphate, bis(2,2-

brono chlorothlophosp

dlchilnrgm? &Yld nhbr@blppb@ﬂphate,hblsﬁ4mhl\¢r@plm§bW&i@othb-’rpbeg’hgte bis(2-

bronntasty SRRoPGHIEy e B AR GG RbloEo Higplosghate fis 26

dlch'l(frb PP bYhkdthoPhepRAB] dRfasiBRAbfethylphenyl) chlorothiophosphate,
ﬁH 294 trlchlgroguty gﬁlorothlogﬁ%s %te |s(% P

blS(dihllllorQnm]mlpmnybh¢ld®n9tlh¢1ﬁpmdgtﬂ; his(2, 6—bromomethy1phenyl) chlorothio-

phogh&%%%%%ﬁ&g&em ip&%%bﬁq%ﬁ%g@%ﬂ Qt%tbelé(Z chfo(ro ~1%haphthyl)

chloBdtBiofhSsphate OBBEA BYHibrdni-0mabivh ol h@@ﬁ&tﬁfoghod@h%z
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br omophenyl ) chl or ot hi ophosphat e,
bi s(2, 5-di bronophenyl ) chl or ot hi ophosphate, bis(2, 6-
waolc@klosaosphenyl ) chl or ot hi ophosphat e, PCT/US2004/038071
bi s(tri bronmonet hyl phenyl ) chl or ot hi ophosphat e,
bi s(di chl or onet hyl phenyl ) chl or ot hi ophosphat e,
[0024] sThe Brobrimatehevmptipdiestyl diok:nddhealbohophasiivergent may be brought
i s[.2,5-di (tribronpnet hyl ).phenyl | orot hi.ophasphat e,
togcfed i3 2K <5+ FLLHBRL g1 PRCHF 11 R e R GEaETE PR to the
bromidal R Ric AiddaR Qio1YR sackibh @Hngéel?étgfég Ql%?ﬂéﬁ:ﬁb[ng U rad £ 70 to
brom nated aromati c di ester ol and the
15097 ontiwl labaary vealagRedctiomyibwes hndhe febotatggtsbede arertypinglly in the
orger, aLthgugh it iﬁ Preferred to add the ..
rangg o P 2P EYTeuLsg L e tepctipn tREPEiaBE Mt Fdhesieagtionitine may vary
witt{hEofte FuBbunl TARL bt AP AU AL A ML IR HidBsirable,
but iReaetdssury tthaieke mactidveprbédimyrthd aey flhariretaaiant, by pi léqlid jorm.
i_n the range of oneto about_ four hqurs. The reaction

[00254 b B¢ rpagtion RrAduc mixtHes foamed byspniachpg tgpremaingted aropmatigdliester
_ . - ) . .
ol PSR LSRR e R P4 contains one
or mveEc R3S sidy prddoets. Mhgefefad hiethvbddoodedting thdwadidw prddemixture to
retardant, be in liquid form [Q025] The reaction

remeyyesle a¢id widettedictsdp Hsdse pf ab ApRds lpontet Bregridair dgohols. No
o AR o 00 SNBSS 36H BB e
epoxide€ Amother Metddos tegitrval otiaid side droduetses vachui dixdtatici of the
treating the reaction product mxture to renove the
reactien groghefemipiggunhish usuallysemeresst lagge asprymt akthe gcidsifparrp ducts.
A h{rgggr ?L%Te%edt rga !)? %}0 {e 0\}2\&) of Hie! QCGI‘& s%wrg s cgémtd'f&illation
ctl on prodauc m Xture IS necessar erore e

foll 3 asdlt BE treddnicht ohehee paANtidie protinet iettureiith dinf oxid@neVéhvert any
of acid side products is vacuumdistillation of the

remyipEgErierFign adedts wfoaleehwls. whithanghsheorder of additien dges not matter,

.-l ar nt . of acid,si roducts., A highly
e s gPAPERATENRLY Rluld G Ardadlo i PR by B ot
[00265 VESdKiesthatdah tatused i Mkl tRwRAed)Oabi@aideprodadts thhe reaction

reaction product mxture with an epoxide to convert
prodatmixgyra iipdluds, butiare not Henitpd tedeibylone exide, arapylenk oxide, trimethylene

. Al t.hqu t he order.,of additi oes t matter,. it IS
oxid, AMIGA s Lo Yol Rl 8BS B wltimansbbubls, 12
epo:Bheghie! cydloké:téne oxil8) A 20dpokpeetirttesycl diRtens 801d08 , UgRRLyddkane, 1,2-

the treatnment of acid side products in the reaction
epoxyidoderane, rndtayelodpdrshnrl epoxide. - Brefemst epoiives ee those in which the
hydri%tg%élﬁlte &ergﬁl)é Iisgge( PE@E}? yclir_esgrleg% hgg%%ﬁﬂn%%ﬁhg ggoﬁéésda%é ethylene
oxidé; ProBPeNy oidBBinAYkdHHARR: oxldel- TRP BI¥IXRARA epoxides are ethylene

_cycl ohexene oxide, |,2-epoxyoctane, cycl ooctene oxi de,
oxide apd ppwylenieoside, 1, 2- epoxydodecane, and cycl ododecane

epoxi de. Preferred epoxides are those in which the
hydrocarbyl portion is a branched or straight chain;
Flanh®Fclirine hedifiedcapgsitdas are et hyl ene oxi de, propylene
oxi de, and 1sobutylene oxide. The nost preferred
[0025h 0 A dsesl harain, élidtpine Nequid" means that the additive composition is in the liquid

state of aggregation at 22°C even if no ancillary solvent is present. Thus at least some, and

preferably all of the components or ingredients of a), b), and c¢) are themselves in the liquid
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oxi de and propyl ene oxide. Flanme retardant additive

conpositions [0027] As used herein, the term™"liquid"
wore@sssiohat the additive conmpositionis in the PCTyUSZN04/038071

state of aggregation at 22C even if no ancillary

solvent is present. Thus at |east sone, and preferably
stateadflaggfeghtiven at QAPONHOWSVaRS it ispgreidsibletior aie ofnordJuch@atueponents or

are thenselves in the |liquidstate of aggregation at 22
ingr@lietdovie\ber in the sokid peeateriof sighlegationr ato22° () rprovided stibdast one such

conmponents or ingredients to be in the solid state of
comagg&m geingredicat is22 Qe liguolstaleo agpreigetist at 8ARC sutthe presence of such

nponent or ingredient is in the liquid stateof

hquuig@nwa@m &t ingpedieni(g) inrke gomenpsiiion sesulis Erthe pygralycomposition of

comPgEaM & PHeHRBS AT 41‘1"&@%%%5' ”ﬂﬁqﬁ?ﬁgﬁtﬁ%ﬁ%@gw at 22°C.
Pref.eﬁlgcg ﬁEHu Nafitle @ pg%}m?@ggte?s) IB tahxgséogﬁ}“ éfln? more than

aggrega erre Ilqw
abo@AMD0$é 15,006 c&Htipbidk gmﬁg/aenidoﬁﬂelaa«\z@oﬁleté!rﬁﬁqspcv of no
nore than about 100 to 15,000 centipoise (using a
[002B] odK frisedad of usiag arigaid) adaitivROmpofifidt of tHis invsiitéag ond or more of
using a.lig éud addi ti ve conpositjon _of this inventjon,
comgppergs oripgredights b by aReakase asided ipghepphemerizaiipn fesmulatiea e recipe
r
1nd191dgal©d%1%¢c}r%s BH@ oé%ggﬁ%oﬁllg&%ﬁﬁng qf 1§§t§%%%§%ta%a¥é£ﬁ 1n<%1v1dua1

comipsngit f ﬂfg’fe@l&hﬂt bﬂd/oﬁa{ch sshcombiradond Hebf BonfqiénHodkver, one or
i ngredi ent and/or each subconbi natjons thereof be a
morp Se PIMNABFRL 6F Ingsrtkerds canoheandhactplidairiopvided dhey can be rapidly

and h&%) géyegﬁglf lall%?er(]l 1Ht§ t%eg%c%gﬁeﬁz%hbﬁg fo%ﬁnl]%;(aglgﬁ io?] %/68 t%géts |ﬂ‘ﬂéﬁown in the

can Pe ra eneous
art, @pblymaﬁ'zataim fbﬁnlﬁlﬁﬁ(mld)lﬁ*etlpél adit fr@@icpRipoditd 6 ikGreWRnisA), b), and
the art, a_ polynerization fornmulation or recipe apart

c) tymiepHycenmprisentd least ongrasdneist o sich epmpoagefs OF ingredients as the
h
roll R SRl ROTRhAE SR O A o FBigelile D00

i socyanat e, surf actant, catalyst, and bl ow ng agent.
Conmponent a) [0029] This conponent is formed froma
Conmropgatedt ed aronatic di ester diol, mhich as previously

0031238 ok BN TR BN LSt

previhiRl Aab@ds AFABMdH Srothhd SF @bro@lh@itéd &Bﬁhaﬁl: aRrbet dioafd dnvicohol-
agents are as described above. Conponent b) [0030

reacurm sgevbrisnethe bremipatadeagmatimdiesiendelsand alephel-reactive agents are
as d& hcgl dant which preferably is a liquid. One type of
f’ﬁﬁlf N¥idered ami ne antioxidant is a liquid
al kyl ated di phenyl ami ne in which the al kyl ring
substituent or substituents each contain about 4-9
Compenpefrb)at ons. One

[0030] This component is at least one hindered amine antioxidant which preferably is a
liquid. One type of liquid hindered amine antioxidant is a liquid alkylated diphenylamine in
which the alkyl ring substituent or substituents each contain about 4-9 carbon atoms. One
such product is Irganox® 5057 antioxidant (Ciba Specialty Chemicals, Inc.) which is a
mixture N-phenylbenzeneamine (ie., diphenylamine) reaction products with 24,4~

trimethylpentene. A similar product is available from Great Lakes Chemical Corporation
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(r) such product is Irganox 5057 antioxi dant (G ba
Specialty Chemcals, Inc.) which is a mxture
wok@hempivhenzenean ne (i.e., di phenyl am ne) reRCI/UB2004/038071
products with 2,4,4- trimethyl pentene. A simlar
product is avai | abl e ®f rom Great Lakes Chem ca

und@dhg Hade d@wmyomﬁu@d A% 5y Alva- lueéingrﬁzaamphs Dliothet stjtable liquid

N T —

and S renficy Qiphen@imings, Du@id/AX‘SD{ cﬁityl%@ed(diﬁheﬁgiﬂnﬁﬁéj ﬁaﬁigs‘sqab PUR

di phenyl am ne), Durad nonyl at ed di phenyl am ne)

55 (&Gitker $pegmé1v£hemm1$ #nq.)ovhigh Spemigtineyofdighenglaisnes with Side chains

on B S H o2EO BTLGPe SR 5 i

havitis2B64eH 1 0 BRBO gtoWs! MISShEGbRIAShmAGEASTIAY éxgﬂ)xﬁﬁﬁﬂétsuch as 4-

8-10 carbon atonms. Al so suitable are hinde -am ne
benaml@}@rxz Aaft-stramethylpgpetidine, bis(2,2,6,6-tetramethyl-4-piperidinyl)sebacate,

bis(Bpn b e B e Feinye) SBb 266 paniamethyl-4-
plper'i)(ﬁh?é )Qé%cgtez Qi RieliShr asrfﬁ:fcmgte 4- e?f%ﬂoﬁdﬁ%ﬂfl)gl 2RAG8%$:2,2.6,6-

, 6- pent dnet hyl - 4- pi acat e,
tetrajmqtbylpgobrlémc candad;cmdensed products thereof and 8-acetyl-3-dodecyl-7,7,9,9-

tetrirpdFhylie Ry ﬁéﬂ) i nesne s s Sf&eiﬁlaemb? usedipdigigpally or in

conﬁﬁﬁtlgn@ﬁlﬁh )ééch?b’tﬁjé?dﬁgwth dthér l%ngf[‘red 351T1 dw ant1ox1§1’a%§. dIIJ(s)enoef. Irgastab

tetramethyl -1, 3,8 triazaspyrro ecane-

PUR h& seprafeyrethe used i ndi vi dual | y or in conbinations with
each other, or with other hindered am ne anti oxi dants.
Use of Irgastab PUR 55 is preferred. Conponent c)

: (km%%ggéL?Che or nore liquid phenolic antioxidants in
IC

he phenolic ring is substituted by an al kanoic
[003ic}i O deythore ditjeid phenoljc atexidard iashidhi the phdotio ﬁﬁg is stibstituted
olic r|n s preferably sterically hindered
by el 6 A0 Gk eaPLEEPYR Yot 81 U3 SobpasaL. BBy Phiic ting i

o A B L AR
substiptedby &ty hlkgiron updlsglkylszrap duel diat theaswd] mmner eirﬁélﬁzileS in the

at ast ) sirably at |east one such ortho
orthg gl @@i@aﬂlef grw(%)ulaﬁs/leaﬂt kyand gnesa preferpbly q@ﬂ@m aBEsjebly at
least oq{g:tg%lﬂit' (;&'g%;é{ly%‘tlg%&l?l{é B te %kg aﬂzé/}(@%% (f%&:?% < rfeggl%l eEutyl group.

The akkhadic et alktyrweh y@tfscimeht SOOI prefardblysn ﬁ@@aﬁqﬁﬁu@ﬁ reddtive to the
C2.6 al kanoic acid group (preferably a propionic acid

hydrgxgh gourmind i compessdefioniCed alkpneia Acidiskgup @raserpbly a\pirfrmomc acid

arodp &I AIERE AR k1 SRLBRiL TR roh Do Bt AP GRon atoms,
In oﬂohﬁmrd?;lthlﬁss%lsﬂﬁytblﬁl”g@oup can be depicted as -R'COOR?, where R! is alkylene
having 1-5 carbon atoms and R? is alkyl having in the range of 6 to 16 carbon atoms, and
preferably in the range of 6 to 10 carbon atoms. Mixtures of two or more such alkyl ester
substituted phenolic antioxidants can be used. One example of a useful compound of this type
is Irganox® 1135 antioxidant (Ciba Specialty Chemicals, Inc.) which chemically is indicated
by the manufacturer to be anisooctyl ester of 3,5-di-tert-butyl-4-hydroxylphenylpropionic acid
(or a C;-C, branched alkyl ester of 3,5-bis(1,1-dimethylethyl)-4-hydroxybenzenepropionic

10
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having 1-5 carbon atons and R2 is alkyl having in the
range of 6 to carbon atons, and preferably in the

WO 20305018 6 to carbon atonms. M xtures of two OPCTHDEB04/038071
such al kyl ester substituted phenolic antioxidants can
be used. One exanpl eof a useful conpoundof this type

- acid). r@thp@anlgaﬁmg eamnpbxbmnpopmﬂmf tigpyoe thiat mayheused michide C,-C,

braxﬁﬁmxhl Chf f Beggi) -%- e&@*l-é{]ﬁj@ }g{}enylpropmmc acid, C,-C, branched

anq@es'%erdifs tﬁdﬂsbﬁﬂ)tp?ﬂ -4 %yhﬁb‘ii&@h&’ﬁy@ﬁ%ﬁ%hﬁra@m encs vamtikdEtyl aster of

-C branched a ester of
—teﬂ-aﬁl}’rb*l5§(1¢thY1-4j1hn®phylpbcItMr))PwniwdrdoQy@g,rbmnh@d a:l]wlosﬂelcdcs 5-di-

tert s BB st o BB Aty -5 ety

hyd@%{Bh&iylb id, and C, branched alkyl ester of 3-tert-am thyl-4-
Y ?grt-y L}ltt})]/nc- a-Clrretahnyl ﬁ hryaflll?oexyakﬁre%%roop?oﬁlcg élj,lecy

hymwﬁwbhawﬁhﬁdmabhyﬂ ester of
3, 5-di i sopropyl - 4- hydr oxyl phenyl propionic acid, C -C
branched al kyl ester of

Othé- ¢ &hboneHk |of%JFJMM&@BM%%M%&&?&YR&E&OI onic acid, C

-C branched al Kyl  esterof 3,5-ditert-

[0032)t ylAp41=t Iﬁ;odm oamppnlimwbramgtadmnm:a)d b), Gnd €), tlasrcoegpondrty bised in
ester -ter utyl 5- et hy
formypg PB&W Fn;HO f‘yrmaEO%é?ramlaafwas ©F BiCHTe w&‘aws Higppwadp dhose of

ordlﬁgr?rgkflﬁnh n}ggﬁgféq%dlyéethﬁﬁéj % yla%' cal gﬁﬁ%}&‘l by chemical

reackom betivadr towo lmuldﬁeﬁbmnﬁteﬁﬁﬁﬂ polyads. tThe polyosanpsulgsilics oppolyester
i ngredi ents a) and c), other cqgnponents used . in

polyoly kg geastipy maétlxﬁ QEFAITRS QPR GTRRATFBIS 1R R 1 RS ERS e hipwing agent
suc %3’%%? 11‘@’?1%{1:055{9 htaﬂ)cﬁlj%n L, %Eloﬁ&cﬂb%??%ﬁp ?gg‘xﬁ){t&}feg of two or

eXI ur et oans” ar

morp sejhameerily. ﬂaeﬂymhseﬂ&ﬁ effectingo@e neetion iMeludeGimins catalysts, tin-
i socyanates and pol yols. The polyols are pol yet heror

basedgp ESebIS@Gﬂy‘aa%d catﬁBSGS @aethebwgﬁ@amtalyc erialypts. Rurfackams such

as s&b%{ga?erd%a{fé\g)g é‘{}?ﬁ@sﬁ%‘%gg@lﬁ se(afm ﬁ‘d? (;cg mra oﬁ?ﬂ%@%g&%&?oﬂﬁe cells

in tHeadobyiyet-ate bﬂltbm OﬂlmexédeI@aoﬁé ahieXiddntsIRES 256+dhtert-butyl-para-
mat eri al s. ts used in effecting the reaction

cresplaad Q@@y&qﬂeh@(%@@gp%bgylpbpmﬂ;h Sagbeuse 1o>fg1fﬂger assist in stabilization
i L

proposis uﬁlﬂmaﬁﬁ@ i1oWhieh theyaek ised @Lfe(i*@(ﬁ't@d tith@ki@idlure. See for example:
honogenei tyof the cells in the nmerization system
Herpipgiere a@thﬂ@ Aoexible Halyus gq‘hg%f“gam@ e Dow Chemical Company, 1991,

92529 ﬁéfe? ;ﬁ/%l‘%lﬁ tggl{ %\ég?yalagglen zsref ane %andﬁgoekd t%eﬂel G.,

Ed. H@ﬁdehMunﬁﬁ]Sl%S n76t1ahiot Wadids.0B. EieRblRFolukkiflahd FSams, Chemistry
‘degradati on. These and ot her ingredi ents that can be

and JeefmologyaAppieeddreapee Publishers do 982, ASTAPeh they are

oo e ek P T S AL

(Thd 0¥ @B@Iﬁlcﬁﬁto@@a M dlas® A1) i BBra8el2 7 798 p SSHB@JS!F @Arporanon
'Sl abst ock Foans™; in Polyurethane Handboo Certel

Mt. @liye, NJ). |

[0034] Preferred isocyanates include Mondur TD-80, Mondur PF (Bayer Corporation,

Pittsburgh, PA) and Luprinate T80 (BASF Corporation).
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Ed. ; Hanser Muni ch, 1985, 176-177 or Wods, G Flexible
Pol yur et hane Foans, Chem stry and Technol ogy; Applied
w®eiosnsmwisubl | shers, London, 1982, 257-260. (rkCT/08883/038071
h the practice of this invention preferred polyols
i ncl ude Voranol 3010 gxol Yok, (The Dow Chemi cal
[0035) nPzaforred\iudfagiadts inglydeNigx PILor200(61S1 Spéatalties, Brée®Rvich, CT) or any
Cor.porat i on . ive, NJ)..[0034 referred .
othgr 3528 b Boishltermab AR PRETBES eshinbRel eslepolyurcthane
slabSRERPRfaats. on, Pittsburgh, PA) and Luprinate T80 (BASF
Corporation).(r) [0035] Preferred surfactants include :
[0034] axPrefe62d bla@8ng Speats ichide s co@bamtivn ofi watsT indmetylene chloride,

e L e R Y B R o i 80 kvt vt
| the oeit 13
Wat%rggaﬂetfﬁgﬂee{m&@%ewegﬁgetﬂg pfast Zc,oh'{p‘fﬁéﬁ%ﬁ. a _combi nati on

wat er” and net reon , or acetone,
[0037) Xreferrethtatalgdtispstems inokide angebibtiadofy bleRd dfanzine catalysts such

tively:; wth te d nethyl ene chlorjde bein
as a bical B Grabme Bilellh e 16wy o emaeps i AioethdeminpstiyD ether)
o TSSO 36 SEERRABLIAP ol RSB B pspeivt
depddidinpyipeneidi@miand proaedbigseedsoet hyl ami noet hyl ) et her)

r)y and (ii) DABCO T-1 amne, in a weight ratioin the
[0038} hgd 8¢ fellpyting dixpmplesare preseniedh stpugpasps ofldpwstigtiony and are not
inteRQMo Bhiie b WhARABOGARS [idnftgeds. [0038] The
ol 1 owm ng anples “are presen% ed for purposes of
illTustration, and are not intended to limt the
generic scope of the invention. EXAMPLE Reaction
of broni nat ed di ester di BEXKAMPREgketic anhydri de [ 0039]

Y}%g( -79 di o). f]. .etardant ( 900 g; a m xed

Reaglsdt%eo oé’%%ﬁ?rd acg?sg%{o%%é%la 1€ l[lgﬁ’ﬁ}%’? ’lalﬁe wi th diethylene

[0039] ysAly RBODYydieNRarid it@@dant 100G BB thfeFREBOI A tMImophthalic

was ch%;ﬁed to a 2L reactor and heated to 120 C.
anhydgide wathghefld eneigly¢ot end proppleselyenl) Alhamatlh €nrpadtiod) was ¢harged
irrin ver a r periaqd. The m xture was cooked )
toa T teponphdicpledSo 1108 ARE atusride G ol Faeulvar honspided with
. 2 > th i ght ur f or.about .

i TR, I8 L A P i
was $BERINTSERbEPLR Fnt NE %@l 96° R iSS L IRNE Yufed BEaRRe Y thour, A
sample was taken for an acid number determination and the value was estimated to be about
3.1. Propylene oxide (25 g, 0.43 mol) was added to the mixture, which was then stirred for
30 minutes, after which time the acid number was found to be about 0.6. A further 27 g(0.46
mol) of propylene oxide were added, and the mixture was stirred for 1 hour at 130°C. The
mixture was drained into glass bottles for analysis. The viscosity of the mixture was
determined to be 1900 cP at 25°C using glass capillary viscometers; the acid number was

determined to be 0.64; and the amount of bromine in the mixture was 40.1 wt% (X-ray

fluorescence).
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3.1. Propylene oxide (25 g, 0.43 nol) was added to the
m xture, which was then stirred for 30 m nutes, after
wokiosiszoisre t he aci d nunber was found to be abPCit/US2084/038071
A further 27 g (0.46 nol) of propyl ene oxide were
added, and the m xture was stirred for 1 hour at 130
C. The nmixture was dr ai BRAMPEB 2| ass bottles for
nal ysis.. T i scosi,ty.,of t.he mxture was determ ned
Readiol Sl AP SR ol B T ary
[0040] SCOMHL €5 Seckel §1:R6 kdhcior BRBPpdERitH 8 nedcHhl184] stife8 thermometer
0.64; and the armount of bromine in the m xture was
withdQerhpevafiré égtiasorfd glpsodeoelad €)°Or¥éRldonderRea @h h@dition funnel and
of brom nated diester diol with acgfic anhydride [0040]
a nitBgan tlkedasyembly, wendtaogedorth PA¥TEN t RBa7hdiohBanemtardant (556 g,
0883“ rrer, a thernoneter with a tenperature regul ator
-00g)|

maloheatesbiod “Eorey to addition toolkengead e enseredt 75°C under
el O PR SR S LEAGH e
was fHth sl ERAGE i b e a1 blnd 90 B, Albudel (B2 OB wasnoticed
Bl G AR G 5P o i
mix@H 1 dH&RdTh BYbLs this %ﬁ:tlgﬁl@ glg?lteﬁ% RRELEHUER I3OE 268 Gtirred at that

during the addition owed t he reaction
tempieeatpeuatienétré gen forske dext Huthouthi The eqeipineit wastbwiset for distillation
lightened in color at this point. The contents were
by irh@glﬁl@la Barrgstr@p ambthe réactierdtentpetatat was msadato B e’ @ teadistill acetic
..hitrogen for the next four hours. The equi prent was
acid kyprogycty Jhe qradtipp BRI WA the perrednigto; a gepndsbetiqm flask and

condiMEbife G885 Sl RSt BBl R s 09
38 4 A7BEBIMEStk B RSB RLL T8 8y B0 rocuct v
detetmined td or 445 minutes to give 629 g (0.883 nole, 99.8

100431, e pipcBh s Forsipdian{danifioves ket tiégeisdonping then 300 mL of
tolue%n%%?lé]zoa b, BF @thﬁﬁeﬁé@ﬁd&g ggg ?ﬁaﬁé}g? Hg%?l{f@d’]i%ftgﬁléféga&g%‘éhned the

e reactor and then uene an

bott&h, MBhEIC 1@%&.@1@%@@5 Weh&héRad BArdatin@t 96 25 (S bri1B nhifhte§ Ben the
and forned the bottom organic |ayer. The phases were

phaske svesdalbowkedstoi separate aThedpH Gf iqueons tayeewias trivasurédie be equal to 4.
hases were allowed to separate. The pH of aqueous

Whilegjisingat<t S agsneeds eaystise(58 dolawas asidad uih) the pEiafithe aqgeeus layer
45C, eoys causti 50 9% was added until the pH of

was it B8 dLerS it et bt tersiiordid ria diloneh driconige was

remdvRaSEPHRE G A kBRI RE pl'egy{ﬁé (rot%f;%%f)&rat%p,aﬁ‘fto%gt 90°C for one

hour to give 579.6 g (0.814 mole, 92.5 %) of the product as a pale yellow liquid. The acid

number was determined to be 0.14 and FT-IR spectra were recorded which confirmed the

ester formation and total absence of the hydroxyl groups of the starting material. The TGA
indicated the following weight loss profile: 5 % loss at 162.6°C, 10 % loss at 194.4°C, 50 %

loss at 339.7°C.

13



10

15

20

25

renoved and concentrated under reduced pressure

(rotary evaporator,3-4 torr) at 90C for one hour to
wQ@rws/05088 6 g (0.814 nole, 92.5 % of the prodeCT/USH0&038071

pal e yellow I'iquid. The acid nunber was determ ned to

be 0.14 and FT-1R spectra were recorded which

confirmed the ester forlAXAMPLE®R total absence of the

d | f . i ial. Th
ReadHfiniod bonRd % ester dhal S i BRI 0. 596 1 oss
[004%59 kgléoﬁé{%ﬁolag) wétd %-?ﬁ)%_e& a4 G sIRP stenPSniftbgen.

."EXAMPLE 3 'Reaction ofbrom nated di ester diol
[0043] t A 1di thivemeckdd ftask plassphppeel WilllakA¢chahlopletiati, athermemeter with
performed under a slow streamof nitrogen. [0043] |-L

a tenppperaswrereasikator, i additiowfinae i giyeal-oapled (& (eefhixsioaddnser, a heating
oy L AR st ek STRBORL 12 SSPALS! Shine i
SAEEBEEREED oL TG0 AR P OB R R i
was %é%%ﬁ?%éd 3B06P0FbGh tdohFFBufe CAIASDEM (1 O%BF\%SQHTI% ég\?vegg and the

acilitate easy transfer) which was then a
solution oees| stireedr ato ambient e teatperaureCilher addition (@66] may chargged with

T T R
RS RIS A a5 g 9ot
iR SRS RTEaRIE e, ASUEH A0 B o 7
ol 4555 SO 006 o8 A ERAS AL e,

and (NRNYAHBH niTRBO RBL HEHEDASNA Sereflbx 87°09 SR houdN A %’ﬂﬁple was

reaction m xture was heated again at ‘reflux (67C) for

takeh fisre®3 hDIMR, whick ahph&l aafall aketntiddunféaStedN¥ighemichidrophosphate
__showed a smal |l armount of unreacted
still girgsmtn iheieastisphmiptmst was thenl cqoledson?s°Craed apetber bA grams of

m xtuyre was th cooled to 35C and another 1.4 gr
anhygrousgah stree w@@ﬁ fpuca by bgatingqt FlsPepy feanottiy 3athours. A

i i o r . .
semnflE e ajR b ST NARCHERE oot B tacritn SPOP iR RlER.
[004dp MW aérg(300 D04 4ijas Wadedrto (iGGadtion nasnd dekadixtide taestirred well. A

reaction nmx and the mxture was stirred well. A white

whitg suspepsip formg yduchwyas allowed t9) separalg inte Phasss: BirsePH of Hhe upper,
. u 0

oqudblE 1% w0 il 10 B plHRP U, BRIER e BUELaE (100 s added

dropiaé¥ntilathe ol efithedr @pedelaydit whs hteait 0Bl Ofhet plasaoweeuslowed to
| ayer was about 10. The phases were allowed to

sepagap anchthe batiomi ergatiolayermvapeqymeiteatédaynsier redgced pressure at 90°C for
concentrated under r eduged pressyre at 9Q C.for 45

45 miphies iy o281 8appdD3 -4 reavgldy oba ﬁ@t%rgheéllwldo?hl%\moriaﬂthad an

acid HiRfer bt 6148 %nd FP-81 Psﬂ\@ﬁ%‘f)éctﬂﬁlq (RCDCL,) showed a single absorption at

—10.6 ppm, indicating formation of the desired material with excellent purity.

EXAMPLE 4
Formation and testing of additive compositions

[0045] A flexible polyurethane foam formulation was prepared from Pluracol® 1718 polyol,
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acid nunber of 0.68 and a P-3 NWR spectrum (in CDO )
showed a single absorption at -10.6 ppm indicating
wo orosmsloosr of the desired material with excel | BET/US2004/038071
purity. EXAVMPLE 4 Formation and testing of additive
conpositions (r) [0045] A flexible polyurethane foam
(a3peh nmleaulaabwengh%pqé}'ce*yamwem tinl B ABE Eokpopationd] tofuangdid@cyanate

ooy Fet 51550 HaRE Rt TRl ety ¥Ry Ninaketp snfacent a

sﬂmEQe %Qrfa&ﬁ%e OSFRReTaLR S bl%h&to?béiﬁﬂl@acaPa@sts Nhﬁfé(Hylethyl amine,

620 surfactant (a silicone surfactant:
tr1618p]@n¢ alianigs,) anca btsl(@n@ﬂvﬂarmnpﬁhyl& a:ttlﬁrys'f-sw t1n-based catalyst (60%

bR gbeE Y ApP ooyl ol an e i A5 ppdEs and Chemicals);
wat&%@ld’@hg @E«Qﬁ/ éﬁdtiﬂét}ﬂrltdh[brﬂ'e @ Hﬁﬁhgryad“&w%% é‘%}éﬂtp ropyl ene

gl ycol avarlable fromAir Products and cal s);
[004@t erFlase lnd:tmdamgccagmmtuonamﬂ thistihydntioh| veere dernasl by including the

auxi liary bl own gent, 0 Fl ame ret.ar dant
oLl SORPPRALS BT nIARIS) ShPERtae B f arastin ngduct of SAYTEX "

le t
R e e ST R MR AEE B Mg LRI 0 e
retafBat Qo fiscpepytattdpletant phoaptatafromrRliauin) gt OPUmﬁé ant10x1dant

i bl aze 519 flane (r) retardant
(Cﬂ?as%sfﬂa@ %&?@&abh@ﬁb aL5HNE EOPPRSHQRS M yads ?@é@flﬁbbm used
SA SEN H%ﬂ%@let&r@aﬁ%r RPERhhd ¥d ﬂ}ﬁg%e‘feﬂ attt 1rLs[E%d)of areaction
nparative conpositions were na e simlarly, but use
produc} oSN YEK O7dflahe fetadant aeirpthd ab(bve(ﬂxamplév om nat ed
flame_retardant  inst eadof a reactjon (r) product of

[00454y Pifer melyreprizptiqhe sprap a$ efethe reaBedtive fopmnsapere sutarepphiockection A
9

or 04 LPLBALIR BBV SATAE el MU AR bt e

is aésiglleﬂﬁséaths@ﬁﬂbwmis@ng the dolldveindyldesigivaions: o me6 isceRiation; 1 = just
which a scorch index is assigned to each sanple usi ng

disceppablediscelpratignifes lightaellon solomtion = miedivsl xetlawicolprations4 = dark

yellbWHadlbSCEHIRR! Sl SSRLOL BUbARL,2 = 11 ant Vel Low

ow coPoratl on; dar k

[00483! | Qubleriadgerfoeml e @tdp@ﬁmn@mﬁ the corﬁﬁ(ﬁiéﬁts%le@ @ badhnof the flame
[0048] Table 1 sets forth the proportions of the
retazdgnperapasitians & theinvartorotn temes of parts Lveétlmdmdtparts of polyol (by

welgﬁgpgpél b o%?lzgsftpte g% l} @18 {e]:s n'liagfer?s gr"flzrets I E5ults for the

comparative runs and the proportions of the components used in each of the flame retardant

compositions of the comparative samples.

TABLE 1
Sample 1 2 3 4 5 6
Polyol 100.00 100.00 100.00 100.00 | 100.00 100.00
Surfactant 0.800 0.800 0.800 0.800 0.800 0.800
Amine Catalysts 0.159 0.159 0.159 0.159 0.159 0.159
Tin Catalyst 0.668 0.668 0.668 0.668 0.668 0.668
Blowing Agent, H,0 3416 3416 3416 3416 3416 3416
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wei ght), and sunmarizes the results of these tests.
Table 2 summari zes the results for the conparative

WO 20v8/0520a8 t he proportions of the conponents usedI/Uf2004/038071
each of the flanme retardant conpositions of the
conparative sanples, TABLE 1 Sanple 1 3 4586

BlofiRL Y, 408 00 100. D5 190. 0@4&908@3461;00 Q063005080 | 5.460

P~ Yl eYaYa) FaYa Xl W Ya Vo Wil aY fay fal
uunlou,t ant U000 u pOUU - U, U O\.U U.UJU I-\IIIIC

Tollﬁﬂalisy@tirsteo 159 0. 15%9.871593.60715p43$0759 49.8a59 4TBE | 43.807

caral 668 0. 66B_0, 66 68| 0,668 (0. 668 Bl ow 1g
g‘a"&% 0>‘/1“‘H° 3.416 3. 4580 Lfgo‘g.mg“’g. 416 3. 4168l owi|ng
i\ % Diodecl 5 460 51460 51460 5 60 5 460 5 460

ro-o—oT oo

Dip}%@;ihuteme)dﬁmfsocyanat b 43,807 43.8D7 43. §Gn0d 3] 8070 8.400
Bro#iidat8&¥io¥ 3. 807 Di acetate Product pf 8.4Q00 8.400 8.400
br o nated X ol D pwos&?ate roduct otf |o. 4001 o. 400

Arogatybhosehalsni nat ed D 1Pt Phd&Bharl 69 60do40 aojo3 600
Hincf\ére?%u%ﬁ@ﬁ&;‘dﬁg@o? 3 600 H| roqgred {Agn ne [{Antio |0qgmts 0>

1
U, 1o 1. 42']JU U. 14 1. L r\CaLfLI H L y \/ calll II e L. LJ 1. 15

Rea@ity Ti e |Tr@0 Bod 0 R1d® Tine 4:2p 4: 35 [TGA Pgak 150
303 Peak %Egl(r)nePeak §0§50 Cal. 1fL7, Sed. fA Char Tength

1%

3.13 in. in 33 1 LN Affpr hurn tilne
0 sec. O |sgeTif: secl 495se¢. Scorch | ndgx*ss2. O 1-2 |0-1
5—3—3—TFenperature 1g4C 183 C 180 C18a¢ 182 ¢ 184C|0
TGho di scoll|dedtl on: 1|54 ustl di scef nabl e [#%collor ati on:
2 = light @éggj ow 3 FogTedifum yel | ow, 4 |= dark
yel | ow oriarge; DH-6¥h
Peak 3 350
Cal. 117, Sec. A | Char length 3.13in. | 3.19in. | - 3.03in. | 3.12in.
After burn time | O sec. 0 sec. 0 sec. 0 sec.
Scorch Index* 2.00 1-2 0-1 5 3 3

Temperature 184°C 182°C 180°C 184°C | 182°C 184°C

*(0 = no discoloration; 1 = just discernable discoloration; 2 = light yellow; 3 = medium yellow; 4 = dark
yellow/orange; 5 = brown

TABLE 2

Sample A B C
Polyol 100.00 100.00 100.00
Surfactant 0.800 0.800 0.800
Amine Catalysts 0.159 0.159 0.159
Tin Catalyst 0.668 0.668 0.668
Blowing Agent, H,O 3.416 3416 3.416
Blowing Agent, MeCl 5.460 5.460 5.460
Toluene Diisocyanate 46.374 46.374 46.374
Brominated Diol 8.400 7.506 0
Aromatic Phosphate 3.600 3.600 3.600
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TABLE 2 Sanple A B C Pol yol 100.00 100.00 100. 00

Surfactant 0.800 0.800 0.800 Am ne Catal ysts 0.159
wWO2505M1859 Tin Catal yst 0.668 0.668 0. 668 Bl p@i/n§2004/038071

Agent, H O 3.416 3.416 3.416 Bl owi ng Agent, MeC 5.460

5. 460 5 460 Toluene Diisocyanate 46 374 46, 374 46. 374

}Eﬁ&% mgegh@éﬁmigo 7. 506 0 Ardnpgw Phosphat e 3. 600

a00 Q. 1I a¥a) /\nfl a VAl 1 ?77
RRegab/ityVvi ty @}mﬁm 1:19 CGel Ti ma 2. 30 Rise [iime
3:50 Cal. prHH—See—Char—tength—234—+H—363fm—A

After burn| Geb€mme O sec. tine Scorch | ndex* 3 [L230
Tenperatur §_I85C 184 ¢ YU = no dfjscororatiom IfF_j Ust
di scer nabl s Rifeskisleor at|i on2; = 1 ghrt yel lowd ; = [Bdi0um

Céﬁaaz nt B e oh T B ar o °§”3%5,r? ova [ p050]

AA) A rret g[(}te%ul%rodu E& a flex| poI yur et hane
f oam conposgi.t 1 on e type for med % om | socypnat e

and pol yol d conprisels (1) includihg in a
SRQlyMeri zat i tion: a) at| {east one repction
product of icdiester diol and an |
al cohol -reaqgmlégraag@nt lg@hcch agen184o@ (|) an

*() _ﬂnh Acl;l;or P?rg, %r,]u%{ Fa-fxfm'lquchgpoﬁratlon 2= f"éht yeﬁbw*@ mecflum yellow 4=

dark yel ow/ ora rown

[0049] Further embodiments of the invention are as follows:
[0050] (AA) A method of producing a flexible polyurethane foam composition of the type
formed from isocyanate and polyol, which method comprises (I) including in
a polymerization formulation:
a) at least one reaction product of a brominated aromatic diester diol
and an alcohol-reactive agent, which agent is (i) an anhydride
containing from four to about eight carbon atoms, (ii) an acyl halide
containing from two to about eight carbon atoms, (iii) at least one
dihydrocarbyl phosphate, (iv) at least one dihalohydrocarbyl
phosphate, wherein each halogen atom is chlorine or bromine, (v) at
least one dihydrocarbyl chlorophosphate, (vi) at least one
dihalohydrocarbyl chlorophosphate, wherein each halogen atom is
chlorine or bromine, (vii) at least one dihydrocarbyl
chlorothiophosphate, (viii) at least one dihalohydrocarbyl
chlorothiophosphate, wherein each halogen atom is chlorine or
bromine, or (ix) mixtures of two or more of the foregoing;
b) at least one hindered amine antioxidant; and
c) at least one phenolic antioxidant in which the phenolic ring is substituted by

an alkanoic acid alkyl ester group in which alkanoic acid moiety has in the
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containing fromtwo to about eight carbon atons, (iii)

at | east one di hydrocarbyl phosphate, (iv) at | east
woe@sasteas ohydr ocar byl phosphate, wherei n eachP¢HUSZIE4038071

atomis chlorine or bromne, (v) at |east one

di hydrocar byl chl orophosphate, (vi) at |east one

di hal ohyl@ngﬂzaf%yll abobt beay @tpmataed thetedind ignoupdieh in the range of 6

hal ogen ; 1 mi,s chlorine or bromne, (vii) at |east

one di hy3rSSRFIRA ¥R or ot hi ophosphate, (viii) at |east

oney sthbattodirdeiesab Pidvidelaticabihl RRRPSRINALRH réfytbea[n%é b the flexible

each hal ogen atomis chlorine or bromne, or
mi Yoam dsingfprodusedy anvio(lh redctingghé msagmntrfgnnbl)mm td fmusta flame

B BN bl 1oy
[005\%?1 bgABY UA%’etﬁ’é(d e?ﬁng,khﬁ RALEiPH bk ¥Jsseﬁ§e{1§f Qé{ﬁoh Broduct of

i ch al kanoic acid nbiety has I n therang
about 4 anaabbydraieoaml andixet eestadr kofl teg'abmmdphﬁqahm dnhjairlde with
range of car bon at i n_anmounts sufficje
to provi ‘H‘éthV ]%gﬁgly,cgl[ ergrg;ygo&ﬂrmnﬂgg |e§9leﬁﬂ%lt¥t a reaction

the fl emrg#lﬁctf gam Qﬁhﬂo&%@qugﬁglﬁp n%)hgﬁe TRACL ngxetdhgﬁer of

resulta ornu atl on t retardant scorc

resi st anlbtrﬁbremobhﬁa]m@hr;maﬂcﬂdmnh dietizyiene Y&l hnd ﬁcB)oy]éne glycol
d as i wherein a) consists essentjially,

10038 QR0 R SHBIRES i A RIS LA s s G5 A LIRERS adaepn product of
tetrabroppph éﬂ%}dtﬁle %Bﬁya%k&ﬁ ég’l[e% r2>f %t?e{btp%/&gﬁg}ﬁhﬁ o) a&%&dnde with

and propylen col

reactl ondipthglbue lyobl @d(jﬂrdﬁpﬂhfrﬁcgaydayl chl or ophosphat e
m xed ester, of tetrabronophthalic anhydride with

[0033) et(ﬁ?D eﬁ@egh%%ﬂ inghd) pheisin Dsenysty egrentiqlhogajregchioy pmduct of

t hod ent I I
rfgaf?'t ogb% é(:ﬁfi:g?gg{ S ;I;ii:ﬁ)an 19(nc§ I %ie:) ogfﬁ%f’ hr&l)rhg éyaiég a%?ydnde
0 etr TS Icol Mlkoldi e ene co
and pro él enh%gl ycoglybo[ 005%61)5(213?)) SA met hodyas |ng(XA)

[005#hefAFN 4S§t1§Aé~é wémeuaa)loynmts asseutaallyl i rpac@duu product of

f di t d t

Cetr abr oér%fbw GHbOBERTDAF PR Bt il Pl Ehoptyac abycride
and propyite agtigiiseQycol SHgb 1&@%1 fcdlet hod as in (AA)
wherein a) consists essentia a reaction product

[00551 dAPhehymethod as Ulp(lzi‘g%)pwmr@lnabbdccmsmsx@aerégiﬂg rof fit least one liquid
tetrabr oql?}ﬁateg% hen}z?lam){ne in wehlch the alkyl ring substituent or substituents
each contain in the range of about 4-9 carbon atoms.

[0056] (AG) A methodasin(AA)wherein c)consists essentially of a C,-C, branched alkyl
ester of 3,5-di-tert-butyl-4-hydroxylphenylpropionic acid.

[0057] (AH) A method asin (AA) wherein a) consists essentially of a reaction product of
an anhydride and a mixed ester of tetrabromophthalic anhydride with
diethylene glycol and propylene glycol, or consists essentially of a reaction
product of a dihydrocarbyl chlorophosphate and a mixed ester of
tetrabromophthalic anhydride with diethylene glycol and propylene glycol;
wherein b) consists essentially of at least one liquid alkylated diphenylamine

in which the alkyl ring substituent or substituents each contain in the range
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wi th diethylene glycol and propyl ene glycol. [0055]
(AF) A nethod as in (AA) wherein b) consists

weswsnsioas |y of at | east one |iquid al kyl at ed PCT/US2004/038071
di phenyl ami ne in which the al kyl ring substituent or
substituents each contain in the range of about 4-9
car bon aebatout 0GB Hemspantbvhertime) ¢amsisiaspsentially of a C,-C,

wher ei ' i al | yof - C branched al kyl .
boter of aideallpLete -tk Sty Bt seid
[0038}1 GATY OR3{dithd P Mdin PARE WIRRIRS) dohsisRbseARAR ; rga}]ction product of

consists essentially of a reaction product” o
anhydr i dacetindnbydrideend es mixedoésteredfi tatvatmomppitthedici anhydride with

o G e e e R B SRRty ofa

di hydroc r A i :
tetrabr o%t%%}r?thﬁ gﬁ{fl@ a hyg(? P@ggnv&ﬁ %ﬂnﬁilg‘%&% gﬁ?eg]g&/{gﬁo% substituent
and pr opyt ahstitgbyts @bch vdreaiaiin thg range if absutet8 enttoal dtyms; and
of at least one |liquid al kyl ated. di phenyl anine in .
whi ch th@fﬁ?ﬂem csmilﬁ%s Sl G AC s tgm%l@f? %nﬂsgr?@@r ebdp-di-tert-
contain j -9.carbon atons; and

bty by A AR A BGonit o2

wherein Ists”es y of a C -C branched

[0039] k AT s Aanethdd as in (AA) wherein a) consists essentially of a reaction product of
3,5-di-tert-butyl -4-hydroxyl phenyl propi oni c acid. . )
[0058] (%ipsyl shieganhgsphgte @Iﬁiy 7 mAye @it ietebroipepdithplis anhydride

' . ) . .
ond a m i o AedeGRiiol Bl BOBOEL eftor? bich RO Efguiaity
di et hyl eof aglessiobneatiguidr siRylatsdedghygdmingtiarwhich Bhe alkyl ring

consi sts essentially of at |east one |iquid al kyl ated

di pheny!| sipstzentron,ibstituenis egelk pontpinng the bage tof @ﬁ@utd’r@ carbon
substitu . LA f -

carbon g SRR idheles So3helBP 8P b COBRHpn i gterof

C-Cbr aBl,6hﬁ-tﬂer&b‘dfyl-4Q@Hﬁfxy%exgylﬁrc%imﬁ@icﬁ@ utyl -
4- hydr oxyl phenyl propi oni ¢ acid. [0059] (AJ) A nethod
[006] (AK) AA)M a5 1a (AN) edatin a)coasisisigsseatially offa rgaction product of
reaction product, of . di aryl chl orophosphat e and ] Xe .
coter of SPRERLENaREhfeREK et RS RECUPHb- R Lr sk BRyarice
gl ycol a@éth AicARNERNSy@I Mﬁcpbrbpyf\iéﬁ;é glyﬁolb%héﬁﬂﬁd)%bﬁsists essentially
essentially of at least one [iquid al kylated )
di pheny| efriheastnonsh ligwidt alkylatedydiphéenydamiop 5ni whielttheoalkyl ring
substituents each contain in.the range, of about.4-9
carbon atBrRwler SRS GRS grot S D The wEioh bgutc9 parbon
C - C br agehethndlidreif 83 €dnsRis essentially of a C,-C, branched alkyl ester of
, 5~di ~tert - butyl - 4- hydr oxyl phenyr propi oni ¢ aci d.
[0060] (Ayditertrbutybd-hadraxslphenylpiapeonét acid) consi sts
[0051 S e(gil) ainl d ﬂg}];ibﬁe pro?}gu%et:thgﬁqe o%l%dgo%tlpo%}ction of the type formed by mixing
isocyanate and polyol along with at least one surfactant, at least one blowing
agent, at least one catalyst, and reacting the mixture, the improvement which
comprises the inclusion in the polymerization formulation of a flame retardant
amount of additive components or ingredients a), b), and c) of any of (AA)-
(AK).
[0062] (AM) A method of producing a flexible polyurethane foam composition, which

method comprises including a flame retardant amount of a composition of any
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di phenyl chl orophosphate and a m xed ester of

t et rabronopht hal i ¢ anhydride with diethyl ene gl ycol
war@so50p8/| ene gl ycol ; wherein b) consists essPOl/Ust004038071

of at |east one liquid al kyl ated di phenyl am ne in

whi ch the al kyl ring substituent or substituents each

cont ai n dffAN)€AKI Ny e pofymﬁzmoncfoﬂmdaﬁdnommpmd of @ndyanate and

wherein c q0 Si St, {maIIi;E/l bganc ed
al kyl egtokyol grong with at least one sur ctant, S least one blowing agent, at least

5-di-t r
Soan (S B BN 0 1S e o

[0068p MpANI) t A aretlafd s Ime(A&pwhémmmdi dyb)rand ¢)gre mohydadc ad ®preformed
and pol yol ,along with at st one syrfactant, at
| east orf&IW %Rﬂlﬁ’fﬁlté)@éﬁtsal EPPW%@P“% n@H’@HP&*st and

[0064f Z‘E{&bg 9a LGndH &%‘ oa‘ Af ficrefiPL afd g{’%ﬁ %be;) ﬁ{él 1ﬁ&ﬁ€é& afvidually

["GsT oRt Nt yneri zati ono
flame r @Irﬂi’diaﬁtsumﬁmhihatﬁﬁis adddésk ither 106D AY) %Bl,t #ndog), so that taken
i ngredi ents_ a) and cg of any of (AA)- (AK),
[0062] (tasgt %aﬂﬁf Bb&).¢nd 3 @thftﬁl anﬁqléwlmn@nzatwn formulation.

10068 YABP AR R ST D) S0 LU0 BRTPALIhortions

ng a a" dormposi

anyof ( Afbh A¥9) mdnu@d@@kamrpmymaﬁze@i@nff@ﬁﬁmhtaiﬂ #@8in the range of 3:1
conpri sed of |socganate and pol yol al on%hvvl th at |east

one sur flack¥nnd whereisathe WwrightrBoiog) dgdplusae) lllléléiéﬁd in said

t al th t
7l ext bl PUS LR ERERIS IR FoCi e AR 14 A8thod as i
[0066]%“? @ eA @igthoddif Broiiicing h fleribik folyidéBand YohMABshpdSitidn of the type

ormed liquid conmposition in said polymnerization
f or mul atfouned frooésppygna)and pekyoh sdidemethod mpmﬁe;eﬂmmludmg in
said a), are,i.nclyded in

nd
e ubr A EHE RIS s HERS it sty g oriiiyRhops inany
so that ¢ b@) (ARY e&iae(in) @ééc‘uﬁ’é tlﬁ)resﬂi)ant RaduRliod Ed?forr]n a flexible

i ncluded in said polynerization formul ati on.
(AP) A rmlhl;idhmﬁoamany of (AA)-(AO wherein on a

r0063f; B 5 rine, 2T BriibfeSo Bhreitaae forth pettposier grhed fom
to 1:3; u%)‘ﬁgao‘ﬁ@ﬁﬁ@1‘1ﬁg1te5f%nf§%blﬁp1tlslﬁ§fsb9yaﬁ£te@oh‘cﬁ stfadthdiSatalyst,

c) incl I'n sai d polynerization fornul'ation Is in
t he rangmddfloging agcntZ@hdreln[tB@&ﬁilpc(rﬁ@s ok imgredieuts afed in forming

produci ng.a flex pol yur.et hane foa onposi ti on of
Phe 1y peidpataiem fROGs BREECCam ol | whi ch
”E‘af‘)d CR TR o%@ ?eaéﬁén pﬁaﬁa@r Qﬂrohﬁneﬁecpﬁbﬂlﬁﬁé lig&@kd on
forhulation a flane retardant additive conpositionas
i n any odiol 4dg) at( Alcpholaredct{vel §gentp adiereig shidealcasid t ant
formulation, to faorm flanyﬂgl,g ..

reactive agent is ( S an ydride containing from four to

about eight carbon atoms,(ii) an acyl halide containing from

two to about eight carbon atoms, (iv) at least one

dihydrocarbyl phosphate; (v) at least one dihalohydrocarbyl

phosphate, wherein each halogen atom is chlorine or

bromine, (v) at least one dihydrocarbyl chlorophosphate; (vi)

atleast one dihalohydrocarbyl chlorophosphate, wherein each

halogen atom is chlorine or bromine; (vii) at least one
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pol yur et hane foam [0067] (AR) A flame retardant

fl exi bl e pol yurethane foam conposition forned from
w@eosposeent s or i ngredi ents conprising i socyanaP@r/us2004/038071

pol yol , surfactant, catalyst, and bl ow ng agent,

wherei n the conponents or ingredients used in formng

sai d pol gihydobahg fchmthiophésphetepr (viiDnpat | lsest ohe a) at

| east one, qifion roduct .of .a hrom nated aromatic

repc
di est er Singlohydigoabyla) hborgiiorbosehale AgMAen iaER ei n
said al PHzle#éneﬁ&h'isV&ﬂ(ﬁﬂEQﬁ bf&nihbgorq&%mslo@m .
containing Tromfour to about elight carbon atons, (ii)
an acyl tahbeeftionfoaigoimgg fromtwo to about ei ght

carbon ataons, (iVv)  at |east qne di hydrocar byl
phd¥ phat &legsh gnehindered pmpgantp¥danhensk ocar by |

h hat g, e - i i. or
b e, ErledREAEHERE BRI RN, SABMMCTHRRORY 1
chl or ophidspbsiteted by k) alktndie astl atkybedérradghindrigichar byl

chl or ophosphat e,,_wherej n each hal ogen atomis_chlorine
or br o& gn%wasi mgpety bassip thgyeaes pl4toqbapby Farbon

i nal ony e e ST Byl Bpink b FRRE 0P 16 corbon .o,

hal ogen abaw®) i s chlorine or bromne; or (ix) mxtures
of two or nore of the foregoing; b) at |east one ]
hi AeaRewntamifieieniip pewidedlme rahirlapsy and speigh resistance to the flexible
phepglic antioxidant in which the phenolic ring is
substituted by an al kanoic acid al kyl ester group in

[0068)i CAB)al Kaomipositien b iNDAR) Whdrais azébrisﬁ% cksengellpbf Lrebétion product
about 4 carbon atons and the al kyl group has in the )
range of oan gnlaysieige and aomied; aytes md iaitabremephitbalimenhydride with

Pr oVl e bRl Sl ALY A S S5 3088 bR A reaction

wher ei naprod@&iSiost & ERpROEdBY1 ¥Blorephb§tetd @RdPhOEHEdd @fter of
an anhydride and a mi xed ester of tetrabronophthalic

anhydr i digttapromophieligaehydrige yitbidiethdensr glpsol end pryipylea¢ glycol.
[006@] &@fl)s ! tc%m%gssl 1(r)]rt1 ells&}}l kXRfJVhe%eirnea?gc}nls%Ps essentially of a reaction product

of acetic anhydride and a mixed ester of tetrabromophthalic anhydride with

diethylene glycol and propylene glycol.

[0070] (AU) A compositionasin(AR)wherein a) consists essentially of a reaction product
of a diaryl chlorophosphate and a mixed ester of tetrabromophthalic
anhydride with diethylene glycol and propylene glycol.

[0071] (AV) A compositionasin(AR)wherein a) consists essentially of a reaction product
of diphenyl chlorophosphate and a mixed ester of tetrabromophthalic
anhydride with diethylene glycol and propylene glycol.

[0072] (AW) A composition asin (AR) wherein b) consists essentially of at least one liquid
alkylated diphenylamine in which the alkyl ring substituent or substituents
each contain in the range of about 4-9 carbon atoms.

[0073] (AX) A compositionasin (AR) wherein ¢) consists essentially of a C,-C, branched
alkyl ester of 3,5-di-tert-butyl-4-hydroxylphenylpropionic acid.

21



product of a di hydrocarbyl chl orophosphate and a m xed
ester of tetrabronophthalic anhydride with diethylene
w@bkaosob20and propyl ene glycol. [0069] (AT) A coPEDEB10000838071
as in (AR) whereina) consists essentiallyof a reaction
product of acetic anhydride and a m xed ester of
[0074dt (A0) oAopinpbsitiorasdn (W) Whiereinia) Eoroisttelsantnldy of areattion product

o P DN ST g 0TI (Ao OS85, v
duct i I AN :

o tot r ar st Byt &l ApOAORS AN R S BN seaction

and pr opprodune off b itgidroch§¥ dilofopdsphaepwhesin b)adnsists kssentially

(AR) wherei na) consists essential]yof a reactjon .
pr oduct %ffe alyieaitetin lighidorlkpiatsd phinhenyianyng inq whigh dag afkyl ring

of tetr : t B G ' s | y£el

and pr opy P maet] i i gHY Sh i T ALK BR bGP carbon
(AR) whestemsigndodieseia by caserdsialtibllptf aC.-Cp bgincl@denlkyl ester of
l'iquid al kyl ated di phenyl am ne in which_ the alkyl ring
subst i t ubatdigert-BuktHhydeonyphemdpropiomicacit.i n t he range

ut ,4- . . 7 | L
0% PREY 85000 L B8R Sl A PPl o
br anchedofdckti¢ attifidle @id a mixed ester of tetrabromophthalic anhydride with
3,5-di-tert-butyl -4-hydroxyl phenyl propionic )
aci d. [ 00dathyleny glysokasgraentensrglecoli whetgirp) epnsist gsggntially of at

amnyar 1 clsSAC o Uy BRERRRRIE R AP rine substtuen

anhydri der sbbtitueitelehdt diRaifllid GRd radipd JP1aBBY £0afHonCldms; and
or consists essentially of a reaction product of a

di hydr oc&h&ipin @ kpesispessepindly of afhdr.diranchyd dbplsistsr of 3,5-di-tert-

essenti aj | t least.one |iquid al kylated
di phenyl gé‘fﬁlﬁégjl?’%m @@Wygmgplgflf%lmd?i ng substituent or
[0075]bEAY UBRbSPESAGEH SARTARMWhEreinh§ coRResantialdpPst a &a&%on product
a

carbon atons; and wherein c) consists essentially o
C - C br avic hedianil kghlorephasphajé and a mixed ester of tetrabromophthalic

Go7s] - Cay i AR SR BT AN REapPeRE ke erein b) consists
consi St SeR&AANY oRkd KAk o A LUGTuE Gyl Ahind iPkhieh the alkyl

1
anhydride and a nmixed ester of tetrabronmdphthalic
anhydr i dengéubbtitgeritdryilesticiegtsyeadh canain pr tp yiner of ghopt #19;carbon

e e g SRR SRS G R B e o
o aboL b O Y. Congi ste
[0024 s@BB)i allcympbsitiorCas-im( AR pwbdrein aptdnsistsessemtialyyf of a reaction product
3,5-di-t g{ tdl%ll'llteX}lfl chlorophosphate and a mixed ester of tetrabromophthalic
anhydride with diethylene glycol and propylene glycol; wherein b) consists
essentially of at least one liquid alkylated diphenylamine in which the alkyl
ring substituent or substituents each contain in the range of about 4-9 carbon
atoms; and wherein c¢) consists essentially of a C,-C, branched alkyl ester of
3,5-di-tert-butyl-4-hydroxylphenylpropionic acid.
[0078] (BC) In a flexible polyurethane foam composition of the type formed by mixing

isocyanate and polyol along with at least one surfactant, at least one blowing
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4- hydr oxyl phenyl propi onic acid. [0076] (BA) A
conposition as in (AR) whereina) consists
wez@snsloas | yof a reaction product of a diaryl PCT/US2004/038071
chl orophosphate and a m xed ester of
tetrabronopht hal i c anhydride w th diethylene glycol
and promgentaat lgasy(mﬂ catalysgragd reabling e siistuse, desierproweniont which

of at | east on uid al t ed .di mne

ohi oh 1 HomaRE s g But VedliRer Gl st aor e Neme prtardant
contain BIGE

wher ei n dggbl%lgﬁgiist s e‘%fén ?[g% I()I;lm%f&%nm iy an%)h(ﬁggy of (AR)-
al kyl es(B®). of

ert b nyl oplonlc aci d.

[007’[93621:%? (Biyetho t%eﬂﬁr@g}lgl{ig)éy hﬁﬁ pp yethﬂ@r piReopmposition, which
consi st %n@tﬁﬁ&%ﬁﬂa@%égé‘ Chfdid %e‘%@taﬁfaﬂ%&un%fa% oRpE6SYibn of any
chl or ophospha am x

tetrabr (xrfc(,AM)k(B[BD tn aphlydfendemom foimulagéihydieiesedloy dotyanate and
and propylene gly rein b) consists essentiall

of at | %Y"l@}?@gl"ﬂ&wtdeaﬂ Qi sHFigetans, phisws Papbloavingagent, at least
whi ch the
colnf ai tn in aét t%)s} ;ah@ geagﬁgét %ﬁﬁﬁ%ﬁfﬁ) %ﬁﬁeg‘ibqﬁ@{)@lgﬁgﬁ%ﬂe foam.

[OOSOPEI(IBEF A)pdl?llfil‘ét}&hs foamend irlahy off (ARY(BIY) Whéeih®ed amounts of
al Ky ester o
3, 5-di - tmpowemty prmgwgl@ntw ﬂobﬁéday) Ué?@)bﬁ formiag saif gixture are such

E)?OZﬁ]e t(tgg%)eonr er}g tet:i; glr(rf)xtﬁg %%ﬁglglongﬁg?) 8 ﬂ%rggrgﬁgz%lﬁée%? 3:1to

al ong Wi t:B; sid (Q}?ﬂfétweﬁ)g}ﬁ Sl §fag k@bl pludt) ik edsile AR of 5:1 to 25:1.
bl owi n agent at | east one catalyst, and reacting the

[008H xtEMee thctugél thmmbo@mts Ikdingbore nwu reles ta wéostances components

hzati.on,fof.nm

andpE Bt IR i B ) SRS A dnants g ronsegs kP Ryngtance,
com@&tnenb ds 1n?1‘édleﬁi asaf e:xaf¥d &fthé tﬁﬁé just gﬁ‘})re it QE Bkt ((o%@cteﬁ blended or

nmet hod produci ng a flexible pol yurethane foam
mixesbwigh sing iop morevatheh sehstanges, campenesissandiur| ingtedignts, ¢1 ffermed in

S S S GRORPLSRORSY 0 o Bt B
dlsc%ﬁePMDYaQﬂerseﬁo@ﬂﬁt YhdbBtadbe, k&ﬁ?&neﬁf‘@r 1§§l€ﬁl€ﬁ@tﬁ‘£§1 hav@lost its original

| east one bl owi ng agent, at ast one catal yst, and
1dent115'atb1qugg atchemivhbaeantmntay tlapsfomaationaburib ¢hepluysg rof Stchrmentacting,

el S BT SR BBl St
[0082]9 ‘Tﬁﬂ' 1%%0@)5 suleptiBi 9&9 }oﬂéﬁﬁfidb[b x‘;a‘i’faﬂbﬁ‘ fh i8GirtBe X THér@fore the

are such that on a weight basis ( ) e proportions of
foreging descyipboreis not tiftendedrig éingf, and slould 3pt ancbng@hed dwelimiting, the

1nvep.’gorg1%t thg ][aaletzrltlgul(a)u]rc exe)mpth%cal)lorps préc"s,elgt)ed Iheremabct)\tf]ee range of :
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[0081] Even though the enbodi nents herei nabove may
refer to substances, conponents and/or ingredients in

w0 b@spsmwsent tense ("conprises” or "is"), the PEf/EsMNEE38071
is to the substance, conponent or ingredient as it
existed at the tinme just before it was first

CLMSact ed, blended or mxed with one or nore ot her

st anc conpo ent s. and/ or, i ngredi ents,
lkined |1§‘Sﬂsat5‘il cﬂan g‘ COMBUPT % eaption PWSPthOé rmed in
(A) 3°|a’t‘feh§%'bne BrdminBied QAR W icMdldl Wit Present

di sclosure. It matters not that a substance, conponent
(B) or at hgstenhje etdohoﬂay:adim egbmsthi¢h i (D rangmhﬁdndedmntahtﬁgg from four to
thr m cal reacti or%ﬁgr transformation duri

t nab % &r 086 onzis.¢BHAnAEYihglde ganiging on}ﬁvxatﬁ@boub?lghWarbon
ci SRrbS T By ghy A RAQURLADHOIRRE By AR bhi [inkiShrocarbyl
COIphosjﬁla’&b Ivéheyednt ieathi balogen atomn [y eltlbtine .or Threimétep (‘6 :ithleast one
foregoi ng yEscrl ption is pot intended to |imt

shéilivdrasstbyb ehleropbesphag (b af Jeastong gihajqhydiasabit qhb-ﬁomlwsphate
th

,cFRAG GGl o3 A RO B SRSt on dinydocaty
c orthlorsthivphbspheteA¢viiip ut featugle dihaloAydatarbglashlomtdophosphate,
brom nated_aromatic diester diol w tglh((B) at | east one

aI BRI pasiidielagen algers chiptianor byompine pafef two or more of

[P}§ égégqgf rom four to about eight carbon atonms,
i hal i de containing fromtwoto about eight

carbon ahdhne relatdaht &lcotdegsto @ien U Mhl&&tﬁil@@@fdbmhlsts essentially of a
phosphate, (iv) at |east one dihal ohydrocar

le%%fé%wi fetrabypraoriithelis sahydaise syerdigthziene glyenl Qﬂdl Riepydane glycol.

br gm ne, ( t . r

ch;%or ophés p%%nﬁetgrggﬂct acaci}gll gas%&%%g%d‘p% A mh()]/Sa rl%%%?]gly dride or a
dihyafdc@fbypbmaﬂipab@hawer ein each hal ogen atomis chlorine

or brom ne, (vii)_ at |east one dihydroca

rb
chHer ot h igtasdaat aqoprding togtlajng éé’t’heé‘ﬂ@ (Bglls acetic anhydrlde
di hal ohydr b h orothl h ai e, rein
ha:gogen Igt gﬁﬁ%llre ¥‘J€[ﬁli% ori r?%%ogdlglgo?ﬁ nealrrcl)rl(i‘yvxf:re}ﬁl %ﬁ 13 a diaryl
chlogdphb¥ptake. mor eof the foregoing. 2. A flane retardant
according to Claim1l wherein (A) consists essentiall

of 6a ni xAdlamsretardsht acsordingrtorkdpint hahereimsid dietyd ehlgyophosphate
ene col and propylene glycol. 3. A flane
is d1pfé?ng§1élgﬂ¥opg§g%\a%i ng to Aaim1l wherein (B) is an
anhydri d& fimeAetdtdneliceemlidbto ClhihPT QPBASPNEY Bnsidts eﬁentlally ofa
flame retardant according to Claim1l wherein (B)

mlxgd;@tqr @f@ﬁhvﬁmoﬁbthal@ anhy ﬂlﬂ@mzélth dcthylsan glya@@@d qupglen@glycol and
Whereln tﬁ? it attl Yedl’fae ()BL dlh%’dr%cgrlbaf éiﬂor%lmlosp OS phate.

8. A flame retardant according to Claim 1 wherein (A) consists essentially of a

mixed ester of tetrabromophthalic anhydride with diethylene glycol and propylene glycol, and
wherein (B) is acetic anhydride. |

9. A flame retardant according to Claim 1 wherein (A) consists essentially of a
mixed ester of tetrabromophthalic anhydride with diethylene glycol and propylene glycol, and
wherein (B) is a diaryl chlorophosphate.
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6. Aflanme retardant according to Caim5 wherein said

di aryl chl orophosphate is di phenyl chl orophosphate. 7.
wo\2dosam®1s et ar dant according to G aim1 wherei PCT/B$2004/038071

consi sts essentially of a m xed ester of

tetrabronopht hal i ¢ anhydride w th diethylene glycol

and0pr opk ifleme refaxdani a,ccaﬂdlgvtb €laiml WByreins(Aa nomﬁ:’.ty cysemteally of a

mix$daslir GHAVbra O P s ADby R ahdieas ok Reylepegtyeol, and

he tik Aloh¥ndfe %‘%ter of tetrabronophthalic
W eﬁi&g)rl é}hv&}?hh%ﬂg} ene glycol and propyl ene glycol,
and 1 wher &iproces) for preparirtg acfl andwethrdate whech oénfplriaeﬂscontactmg (A) at

ret dant ccordl to Claiml erein onsi.sts
leasieane ?m&a@ oo dlssier AP (8) gt b %ﬁﬁf%ﬁiwecagem which

G 8 ol 1, 0 BN s i

conthinagerora two taatiouseighiraditog atem< (i) at [bastloae dibydfoéarbyl phosphate,
consi st anissent jally of a _m xed ester of

(iv) gbicaghonsndprepedrocartyi mhasnhgie. wherpiy P@thml%%?@ Fpcig |chlorine or
o, AT B A B

clﬂorcqihamlﬁw; witekegih e@d’ﬂ'hﬁ]logﬁs atbﬁnﬁﬁehlloﬂge @A)br@hmle,ea\at) firleast one
m_nated aronmatic diester diol and (B) at |east

AibygrosaHhs] RN RAGSHgien{v RIS Lstoge plohisBesmiple R gesthiophosphte,
whe?e?ﬁ] Egdh]rﬂa%%eﬁ &%Hé gﬁ%ﬁ’%‘%ﬁ%ﬁ%ﬁ% \%gbf(gﬁlgl)bou 3 %glﬂgi%or grlo'ré of the
foreg@m@on atons, (iii) at |east one di hydrocar byl

phosphate, (iv) at |east one dihal ohydrocarbyl

phd3phat & progsesaseerdimngdn Climod e‘ﬁhﬁﬁlaﬁﬂxb gor@wtsasméla%y of a mixed

esteg ATt le o g%@%’i’%%é%’a‘gﬂfr%% e
chlier oph@spﬂ@aé@ adsbet®l fo eCigiin hEl egrreimt(B 1bSaIp|ahh>5Fdrfdie or a
or bromne, (vii) at |east one dihydrocar byl

dihygracartot shlefonbesphaiee, (viii)at |east one
di hal ohyg c%gsba/cc%ﬁ%tﬂlgot Pt EP%@I@% &33 %‘c%ﬁ ' m ur s

hal ogen ‘a £OM T8¢ ne -or brom ne

of 15W0 OA pidUess &coldiey tb @WgigO1 NYherksh (B) iP4 82688 Shlorophosphate.

according to C ai mwherein (A%l consi sts essentially of

a fPxed sﬁrmeseaﬂmédmam &daiphi havheeein seig gHarsl chforgphosphate is
dlphgg@t ?gor?%h%ﬂgh%ﬁc and propyl ene glycol. 13. A process

aimwherein (B) is an anhydride or a

di hydr ocapkydessdebordnighe it 6. wﬂéemgApé@ﬁﬁﬁsSes@&l@l@nﬁbfwmlxed
to Caimwherein (B) is acetic anh I de

esteppb teé@brmmhﬂwﬂlﬂ cuhydrdeayvith \m@hﬁlme gByoli andapuppglepe glycol, and
Whe%eq}.!l 8_!’;) 18 1%.6 or a dihydrocarbyl chlorophosphate.

18. A process according to Claim 11 wherein (A) consists essentially of a mixed
ester of tetrabromophthalic anhydride with diethylene glycol and propylene glycol, and
wherein (B) is acetic anhydride.

19. A process according to Claim 11 wherein (A) consists essentially of a mixed
ester of tetrabromophthalic anhydride with diethylene glycol and propylene glycol, and
Wherein (B) is a diaryl chlorophosphate.
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16. A process according to Caimwherein said diaryl

chl or ophosphat e i s di phenyl chl orophosphate. 17. A
w@er@sps®1according to C ai mwherein (A) consi SPGT/US2004/038071

essentially of a m xed ester of tetrabronophthalic

anhydride wth diethylene glycol and propyl ene glycol,

an@®0wher AipnoqeB) adcerding tartHgidy 1 ldeharingd A consitoesagritiplly of a mixed

esteb PSSRSO, SoBEC SRR ] Su Bkl ool e
Whe}&gr(gpirsq %l%jdrgp@gpygéi de with diethylene glycol
an

propyl ene gl ycol, and wherein (B) is acetic
antldr i dA.prd@ss adcqriimgesClaan ¢ bwhenetn areadfion prodwbemiaiure is formed

(A) consists sentially of _.a mxed ester of )
by %0@3%8 @%m y o aﬂm%ﬁl Seid TGRCtiAn dredusy KRGSy egated with an
epOﬁE?' propyl ene glycol, and wherein (B) is a diaryl
chl orophosphat e. 20. A process according to Caim
wheéX2ei n AArocsn acoiding $¢ Efdimal 1| windreia saidxedctestodut mixture is
tetrabronophthalic anhydride wth diethyl ene glycol
subjgpigd 1 WSy tlatien priogiedeipgdreated Wil saideppxidtany |
chlqr oph : : i gt i : .
e s na Eantueclind o RIARCH S REERk A B R i porion of aid
epoxitle (89 branche( By stra#ipht ok ei N sai d reacti on product
mxture is treated with an epoxi de. . 22.. A pr.qcess .
accdr di nd RISCESP AFFATINS\ip SAaimn23 ¥ibgreins said ieppxide dyefbylene oxide,
j i ' 40 vacuumdi stillation prior to
prolgg%ﬁne;brx dreégﬁégwﬁt%ﬁgg%?g’ epoxi de. 2 . A process
acay di ngippodebsaicoordingteChain a8 ohédei dryabtioa rdabt mixture is formed
portionof said epoxide is a branched or straight )
by camtach of p41) and (B)s dad yvherdin said 1gaction@radust PExiEe isetrppted with an
gf’a'%d epoxi de is ethyl ene oxide, propylene oxide, or
I'sobutyl ene oxide. 2 . A process accordingto Claim8
whexeei naArgaedss abedpdiag 46 Cldtind 1uwhesinf @ididctvn srodid@ehixture is
of (A) and (B), and wherein said reaction product
subjepiedl it vacuymdigdlaign wriphtodwingdericdevitipsid ppqxidicess
ac din ' A . hd ke [ . .
moaare (oS axughedS SRS Hieh Bl cBRBk PEHEgne oxice

propeéiedxidegat Bebutlehe 5aidel epoxi de. 27. A process
accor di n%Ot.o Claim25 wherein said epoxide is ethylene
oxiZPe, phofpguie dlemexretardardraddiivn ropnesition xikigh comprises a liquid

mixture formed from at least the following components or ingredients:

epo

a) at least one reaction product of a brominated aromatic diester diol and an
alcohol-reactive agent, wherein said alcohol-reactive agent is (1) an anhydride
containing from four to about eight carbon atoms, (ii) an acyl halide containing
from two to about eight carbon atoms, (iii) at least one dihydrocarbyl
phosphate, (iv) at least one dihalohydrocarbyl phosphate, wherein each
halogen atom is chlorine or bromine,

(v) at least one dihydrocarbyl chlorophosphate, (vi) at least one dihalohydrocarbyl
chlorophosphate, wherein each halogen atom is chlorine or bromine; (vii) at least one
dihydrocarbyl chlorothiophosphate; (viii) at least one dihalohydrocarbyl

chlorothiophosphate, wherein each halogen atom is chlorine or bromine; or (ix)
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28. Aliquid flanme retardant additive conposition
whi ch conprises a liquid mxture forned from at | east
w0 b@sosdolow ng conponents or ingredients: a) apPCT/@ami4/038071
one reaction product of a brom nated aronmatic diester
di ol and an al cohol -reactive agent, wherein said
al ookiotesrof &wo prmormgdithé Hrédoiem anhydri de contai ni ng

from fourtp. aboyt eight. carbon atons, (ii I
D haf ot o i e gt AR TR oMb out  ei ght - ear bon
c) Qf)"'l%ast((?rie a})heﬁ&hé £fsdxi ? if A BEFSHRUbLP ﬁﬁ? RE %Elf‘sututed by an

t one dihalo hydrocarbyl phospha wher el n
eaalka:hmb acjdnlkyt ennarlgsomhmhlcﬂealbcmoﬁnamd mejety ha)s iathelre@stof 2 to
one, di hydr ocar byl phos | ) at _|lea

one
di AR MFAFRoRREBY ar@ﬁ ! § @.ng? Af @i} carbon atoms;

el 4800} uphety ﬁf@gﬁ@;&a@a@% 8
are giich alhan h»yxchrwaghﬂj;dsmc(m) theqirbpartiospiwmtte b) wheinethe rage lof 30:70 to
hal ogen atomis %hl orine or brom ne;

70:385(2) s REPPOFHPRS A6 P) 1rf aFcon dasornge olby L i ea'erg(%ﬁhé weightratio of
a)m[mg,glgﬁfﬁgs%%g&ngggf xikgdagy; and c) at Ieast one

I oxPdant i n"whi ch the phenolic ring is

subst i t uAedmpysition as k@i 28ckitereih lay bowsidte essitially of @ reaction
whi ch al kanoj c acid npie in the range of

prodygipfrananbydrigsand pepized ﬁﬂértqféetgahxwwr thalis aphudiide Wlfﬂ?sdlethylene
t
ool O o T A BB G G R, BB P crocar

chlofophoiphgie aad Simi¥ed tste fast@bomedphtindit aghydaideeiidictiddsie glycol and
(1) the Proportions of a) to b) are in the range of
PTOPB@H?(BU[C@ 70:30; (2) the proportions of b) to c) are in

gy 298 (Bfupdiitbas A A bR oy Ebghks ERLRR ot Dreaction

)plu € range

prodﬁi@ﬂﬁf asdticiafiydaide add aGhidedestéd o\ﬁlféﬁﬁbﬂoﬁqo?ht}@ﬁa smi8idfide with diethylene
essentlally of a reaction product an anhydride and
glycal andyesepdeiealyel- t et rabr onopht hal i ¢ anhydride with

81! oAb 206 LEARYS N BhYS Ao SBIBISLS o reaction

essSéenti a Featt én pr droca byl

prodabi &raaﬁmmﬂ@bph@pme EhXeahiestated bf teahbdbiophahié blﬂiykiﬁde with
anhydride with di ethyl ene glycol and propylene glycol.
dleﬂatbene/glmﬂrpm%pmpﬂﬂneaslymi Cl ai m 28 wherein a) consists

andz m vacongrafial S Rl RSATAR cB5TH GBI R Sonction

procﬂbﬁiﬂdh/ﬂh%ﬁﬁ cBloy&shosHack @H@@M&@d‘@st@'o&’ﬁe@ﬂabro%ﬂophﬁqahc anhydride with
conposition as in Claim28 wherein a) consists

diethsdensralycel pyd propeenaglgedlon

33. A composition as in Claim 28 wherein b) consists essentially of at least one
liquid alkylated diphenylamine in which fhe alkyl ring substituent or substituents each contain
in the range of about 4-9 carbon atoms.

34. A composition as in Claim 28 wherein c) consists essentially of a C,;-C,
branched alkyl ester of 3,5-di-tert-butyl-4-hydroxylphenylpropionic acid.

35. A composition as in Claim 28 wherein a) consists essentially of a reaction
product of an anhydride and a mixed ester of tetrabromophthalic anhydride with diethylene

glycol and propylene glycol, or consists essentially of a reaction product of a dihydrocarbyl
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product of a diaryl chlorophosphate and a m xed ester

of tetrabronophthalic anhydride with diethylene glycol
wa@paspsopy/ | ene gl ycol. 32. A conposition as i nPCI/asronfe38071

wherein a) consists essentially of a reaction product

of di phenyl chl orophosphate and a m xed ester of
clﬂqrephoaphamqummaed esteat nﬁtytiabrdmomhﬂlhh@lanhydhydeenm @bt)hykahe glycol and

col. s itio
profyrBhROL pEGHE Eo st St PR brstane Puiideligiie fghsmgiamine
in ViKY bt adyidiRhamliaeing éuBstYﬁiérﬁg‘ eddh€oRtdty in EIL nge of about 4-9
subst'i t uent or- substituents each contain in t nge
cartoh addpositand -véheoan bpeonatstrsssenddlly f « G bidniched alkyliester of 3,5-di-

tertg,ugh%glr&hyﬁr ei glgf@grgggélit s essentially of a C-C
3, S3dli -tarts # Qn4asg?f %ﬁ%%@%&\é f%%?ﬁ@s%s?e%?gﬂy 3Pa reaction

A conpositionm as In erel consi Si
proégsefacetad dnjrydrideand eamte@etepasﬁdbmjromép}ahalamhhﬂiridéw&lﬂethylene
a_m xed ester_ of tetrabronophthalic anhydride wt
glyepl éflq%moeafiensg sl VAREPI Phsppsisisesymiially of @rleashprg g@gd alkylated

SoSIRBACLPL R ISP SAPLORUE Rl s conoppininti rnge o

abohﬂ@&bfhmmmmst had whewirhy)ob“olnsietswsdehuﬂlyedﬂwd:eaeb@hMI alkyl ester
and pyl ene (% ycol ; whereinb) consists essentiallyof

of 353-dj- Eﬁs‘?‘ﬂﬂn"e‘h}’ gty phepylpyeriewia 28idpheny! ami ne i n whi ch

th I kylp SIi: t
cortai n PrERoshiSh i€ & USRI BBl of a reaction

pro&dve beh fiagyl chloRgihsbshatsadnimhiakd ¥st@fofdetfabrdembptaldiRedhydride with
al kyl ester of 3,5-ditert-

dle’t@m]le;}}‘p chﬂwd @;@gygﬂaé ,gyy[c’g], apicesin b) ca)@plgts eggntiglly of at least one liquid

allqggtgg g@ 111}%&1%,? lﬂa \erugé e. gﬁrﬁ(\ggf Sl Q’ILS tu%ét% re]:ac co(r]r[aln inthe
ran@étﬁf&béﬂt@ca@ﬁdrﬁt@ﬁs tafdl whbtfeﬁm; Bbﬁsﬁb?é ds%@ﬁ% gfd (dﬁC%%rbﬁbhed alkyl
di et hyl ene gl ycol and propylene gl ycol erein

esicg o35 ligeibu r}mdr%xymhew plroemc emtde liquid al kyl at ed
< ug_{?nyl %n%&x%aeosﬂho Hs 1? 16, 34 Kyl b a{t}g:ogf%s) E?IS%?U 1%{‘1‘13@0{ a reaction

itu conalnlntera

pro&@st BEdip Hér@ﬂ&ﬂor@?ﬂoé[ﬁhﬁé @hdla ﬁﬂxeee@tst &tt@craﬂﬁ&ﬁaﬁhtﬁélicmnﬁ§dﬁ1e with
C -C branched a ester of

dietBylsnejglye@rand mmwlm shipak ssbprepmblupngisis shsntiallinef af leagtrone liquid
alky at(e:(ggf) B3 I}itlellnqglf: ?‘I;Wil)lggg{ %E%%\A{]lfg‘iﬁt%%q oagl&sgpﬁrﬁss each contain in the

rang‘éﬂf@b&ﬁh@&@m@t&ﬁﬁ aAd Wh¥Reh & 86istdssentially of a C.-C, branched alkyl
tetrabr ormght hal i ¢ anhydride with diethylene gI ycol

eS’f@aﬁﬂiéerﬁW n‘e'lﬁflsydmxylnhheylempld@)c @@h& sts essentially

I t id al ted d | am n
oni B e ROfor BB AP P kiFsdipnprthe ype
fonﬁwmhrisda: hiive RSy whieh WetbdXogiprile at oms; and
wher ei nc) consist's essentiallyof a C -C br anched al kyl

() ipeluding g a polymgirizatgon fopmulationt- hydr oxyl phenyl pr opi oni ¢

aci Sj at least one reaction product of a brominated aromatic diester

diol and an alcohol-reactive agent, wherein said alcohol-
reactive agent is (i) an anhydride containing from four to
about eight carbon atoms, (ii) an acyl halide containing from

two to about eight carbon atoms, (iii) at least one
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38. A conposition as in Claim28 wherein a) consists
essentially of a reaction product of diphenyl

wabdosnsphosphat e and a m xed esterof tetrabrone@hubmbs/e38071

anhydride wth diethylene glycol and propyl ene glycol;
wherein b) consists essentially of at |east one |iquid
al kyl at edihyilphahyl puosphatd, Gvivitiledst oteadibdlilyidrodariyl
substitueﬂt oL substituents each cont ai.niqqgt he range of
about  4- §SRAHEN YACEHR ; *AGR dAIPREP AINDY I8 oFPILASS or

essenti a fe. NGt T an g ;

3, 5- di -tg{r(%@b%’?\)l)l -f-gﬁ%r oﬁlgﬁlg’ﬁ?ﬁ’ 1’%%‘2’%1"13‘%%’ Igét%é‘u” . 30,
A et hod atdéasporediitel slydeochtby ke Hidreplpmsblate, ethkeeirecatloam
conposi tjonof the type formed fromisgcyanate and

pol yol , 8FP AOPh & CRIGHPF |28 eropiyes i (YH) @aﬁ?@t R a

pol ymeri ' r O t t;0 r tion
pr oduct o? ﬁlgaﬁ)?%lfbngl n%ﬁ&%@&%ﬁh@%di {sst erat d?%ft gﬁ% an

al cohol - ddathydrecatgnt chlwbthiephosplaite] avbatiol reakti ve
agent is_ (i) an anq§grlde containing fromfour to
about ei GHPEAIYE A QUYRS o breming;Or{E) miKgIrespd two

cont ai ni fro -about eight carbon atoms, (iii)
at Ieastggﬁkgi J %@%%%%%g phosphate, (iv) at |east one
di 9l ohydrleasabhyhinpéred pinaiecantiokidags; and¢ach hal ogen at om

is chlorine or bromne, (v) _ at_ |least one dihydrocar byl
chi%r ophaklswsh eae phapplic aptiqxadapt inywhichithapksmolie sear by |

chl oroph i I Sp.chl orine
o br om bl fied 02 fida BR8P IGR: BbATlA Snieh

chl or ot hhikphsis ptid eiiety Yibg in)thétankeas? tof®ut 4 carbon

di hal ohydr ocar byl chl orot hi ophosphat e, wherein each
hal ogen &iosmand tharllsdl igrandias i bigiraige o816 to il @ raikpxt ur es
of two o re of the foregoing; b) at |east one

hi ndered ‘am™he anti oxi dant; and c) at |east one

phén aioants Btffieintidpiovide Mthe fetdrbigcphad doréh fekift@ndelo the
substituted by an al kanoi c acid al kyl ester group in
whiflerritde Kegrpbaingpioduesdi @tdy has in the range of 2 to

O Ccar I'n anmounts

1D ?Qa%ﬂﬁg il?ec %rsﬁl?ﬁlt %rgx{o@]atgoggtﬁ; f_%%naa! hayulne Q'fr:t%y gﬂ? ?c%gc}hgﬁ%ﬂfagt flexible

range

polyRir@Mardefohmane retardancy and scorch resistanceto the

40. A flame retardant flexible polyurethane foam formed from components or

ingredients comprising isocyanate, polyol, surfactant, catalyst, and blowing agent, wherein the

components or ingredients used in forming said polyurethane foam are further comprised of:

a)

at least one reaction product of a brominated aromatic diester diol and an
alcohol-reactive ageﬁt, wherein said alcohol-reactive agent is (i) an anhydride
containing from four to about eight carbon atoms, (ii) an acyl halide containing
from two to about eight carbon atoms, (iii) at least one dihydrocarbyl
phosphate, (iv) at least one dihalohydrocarbyl phosphate, wherein each
halogen atom is chlorine or bromine, (v) at least one dihydrocarbyl
chlorophosphate, (vi) at least one dihalohydrocarbyl chlorophosphate, wherein
each halogen atom is chlorine or bromine; (vii) at least one dihydrocarbyl

chlorothiophosphate; (viii) at least one dihalohydrocarbyl
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fl exi bl e foam bei ng produced, and (I1) reacting the
resultant fornulation to forma flanme retardant scorch

wo easssamt fl exi bl e pol yurethane foam 40. A fPENBS2004/038071

b)

in arg Y %ﬁﬁ@%ﬁaww

retardant fl exi bl e pol yuret hane foam fornmed from
onents or ingredients conprising isocyanate,
ngbrthQh¢$ha@whercm cakly balpgamatoinl is whiognege btomine; or

in the onent s redi ents used in formng
sa]?:fSs B?ﬁgg%“mﬁﬁﬁﬂgﬁ%hW%PFﬁ%r conprised of: a) at
| eaﬁfeas%ﬁe Eﬁﬁ&feﬂ‘aﬁuﬁ’éﬁﬂi&idﬂf afiq bromi nated aromatic

di ester diol and an al cohol -feactive agent, wherein
s aiatlleadt ondr phenoia anticadag éntvhish (he) plrenalidyidg isdmbstituted by
contajning fromfourto abqut  eig car bon atons,
(i 7 alkaneis porlalkod &sieh Aroxprn ﬁ@ﬂcrlwg aqid maighiihag inthe
ca iyl t
hEeaRs &2 fuok cpolaroriEad APRI M BEEI M ange of ¢
phﬁsp&amhonamﬁmgln each hal ogen atomis chlorlne or
br om ne t one dlhydrocarbyl

f Amg refaRdancy aMbscarargsparede thaflgxible foam.
chl or ophosphat e, mhereln each hal ogen atomis chlorine
or bromne; (vii) at |east one dihydrocar byl
chl or ot hi ophosphate; (viii) at |east one
di hal ohydr ocar byl chl or ot hi ophosphat e, wherei n each
hal ogen atomis chlorine or bromne; or (ixX) mxtures
of two or nore of the foregoing; b) at |east one
hi ndered am ne anti oxi dant; and c) at |east one
phenol i c antioxidant in which the phenolic ring is
substituted by an al kanoic acid al kyl ester group in
whi ch al kanoic acid noiety has in the range of 2 to
about 4 carbon atons and the al kyl group has in the
range of 6 to 16 carbon atons; in anmounts sufficient
to provide flame retardancy and scorch resistance to
the flexible foam

30



