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WD 2005/ 052018 PCTI US2004/ 038071 FLAME RETARDANT,
ADDI TI VE COVPCSI TI ONS, AND FLAME RETARDANT
POLYURETHANES TECHNI CAL FI ELD [0001] This invention

new flane retardants, novel flane
a‘gb%{’q%®§20?conp03|tl ons for use in the product%‘g"tr{g% 8071
flexible poI yur et hane foams, and to flane retardant

flexible ?éi t| ve
conposi ti on E%E?E

production suc oans. ‘Q@%& %he

manuf act ur e of flexib foans requires

m xi ng conponents (e. ﬁ%ﬁ%mﬂ& and polyol s

[W0DNg Whishinveition welates! ¢ AGY flains retafiants, n@vek flama kstardant additive
bl ow n or _catalysts._ de end ng on the fgamto
CFRPOSH s detise i rachiy of TR R R oA andhiy R refardant
fleabie| palyRethhle AdanWaildk iR aﬁ&aeé cotYPSIRIOnE G I B Hhponents

or techni ques involve nmetering conponents into a
the@aﬁmﬁwmmoﬁm@hwt hey are nixed and passed
onto a conveyor or in a nold where the mxture is
allowed to foam Flane retardants are netered into the
reacti on chanber al ong BACKGROEUNR her conponents for

Be ur.et hane foans are produc
L B T e R G e L TP
iséty@nates 9AC Yatpels @ond ﬂ\ﬁthpﬁhylﬂi' s‘érfa¢t§nt$ , Swafike Sdukilfatyeblb@ingagents, or
flams retardant. conposition to, be in the formaf a

MRS éemnfiwgwewe\fp@e Enherngoduged, g density gid cell gructyre)aaq pgusing or
afid¥ing MTRHOGBACY. MOHQT &ruﬁﬁ?ﬁg%ﬁﬁgaﬁ? o8 invBIve hidatg Bbcﬁﬁhts into

t enper at ur es. cture of er
a fegetiren chanher Mﬂlb:tem theyoare inixesl anfl phssedonter e cpfmmrdedn amwld where

ﬂ%qwg aﬁﬁv%ﬁtoﬁfg%&c tLtfl%:Hg reﬁﬂ%aor%xé%?%rgd acf'thon ch%ber along

ol'ymeriza s W
whthltﬂeebthéfmmﬂohmtsﬁﬁmmg can reach 150 to 18OC and

her, The ipsulati r ertle of the foam maintain,
(G010 ot zplRestiRe Ahots R BioHUAed BY Aoy pES g TaAi iquid
&%ﬁo&%ﬁ%dw? Sfsb&enils ahli PBlyols, iy aesﬁﬂm&%ﬁ rédhrdadt cérhfosition to

i ntroduced i nto the foam including the flame

be inithe derm of a:qudaw@hﬂ@w vispasity go theit F%‘é mipreadilyand skareughly with
th\éﬂréa'afilﬁygo%l b LERRG! wg,ﬁ&m{;nd not cause scorching
or e Vi Sl

charring e Inthe foam As antioxidants
[Qﬂﬂ-é] t Jpthe aiahg!factnree)f fexibledoanss 12ge biliets o bens of foam are produced and

i i%?me & %ﬁfae?oté L RS Stenalia R R on T ReTeRgRp withia the

bR Qioh ol FaQ 1502851 %ﬁcsﬁlﬂ?gﬂéi”?h y Qgﬁ%? of the
PCT/ USZOO4/ 038071 THE | NVENTI ON I n acc
foaint thainian ¢hibh edipersnire af the hiteridrrof el bitlet, fonsnexfténdad period of time.

Tﬁet %B%)%%g’nt? "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
are provided. In accordance with a preferred
of this 5 invention, new flame ret ﬂﬁ%
04/038071
%gﬁd‘%gﬁionpom tions for flexible polyuret haﬁ(?a oarré
are ‘provided that mnimze the anount of anti oxi dant

conmponent required, andHEENVEN$IORPable of
m nim zing visible SCOI‘ChI nhg of the foamduring its

19003y c {1 ensordmess veithesnsi agbodiment o%ﬂuﬁ. igyestion, nevi IEecetardants are
ROGUED 48 Ji blfctile e BBl ot eSimpolfiot Por e B0 flexibie

er the un I'S CO0O0
pdywethirenfoame are previded. afiu aenordﬁnce thhrmpteferrSdehEodir:u)ent of this

RB-79 fl 10 dant ' d t .

¥eckp e Fasm kot Sl Pripesifitns ot Blribls polymrefipe Joams are

mﬁhdg:t opdthiieize g:b Mﬁlt@iﬁnt oﬂr?ﬁﬁl&ﬁiﬁso%@b%&f Rlrhiesd) ?Wmﬁm capable
S ee re ea w acetl C n riae | Ves oans

%%alﬁmiﬂaﬁgwsg@&@#nw ; %grq@lacb@%l apsgghibit little visible

é\ﬁﬁén@ébf%@&&hh@wﬁﬁ@mftﬂéﬁhn B@mﬁ& o%ﬁﬁaufﬂg&ﬁ@' mestu% the billet

this invention include the provision of flexiblegflane

¢réwa Fsdanling downja anehi¢nd ront temper atueen Horsxempleain YTEX e RB7€ flame
é%&d@?t&lof e%%%mv%ﬁﬁ%ualﬁéﬂﬁﬁhﬁe l 'tﬁ é.lef?l?fl Sg(lﬁ}a]lear:tdlp%pylene

eV| scor orm o
Hwool; :Bbemmﬁe;@apdahm)mhnm lng besneresctsipwitti soetic fdhgdridel gives foams

th ferred.t this h
BRRIETCF rPE Rl RE il B ol ot e b et
gooqumemﬁm&ﬂs oﬁ}ﬁs ﬁ%ﬁnﬁhﬁ@ﬁd&ﬁbg{&ﬁﬁh@fﬂémmM&ne retardant

I nvention conprjse the reaction product of at | east

Hhaeifpamse andenreﬁ@blkﬂembé%ﬂ@e iegdanhfoprs that exhibit ligleevisible
Hikpbobs 5&%1{; g,@ﬁ%e folCofAd @QP& 120 ﬁrﬁ@e%éég\é? tpégglﬂ:tmg the
i an anhydri

s (I contalnln rom our"to
ngspghtivecBaxiide pelywrtbane( foats mﬁ‘eraadyb ithtois pheagraphtcanstitutg still further

‘I‘ﬁbﬁ&ﬁ?"ﬁw a?n%ut ei ght carbon atons, (iii) at |east

one hosphate (iv) at |east one

[ooml cmmdew ﬂambwta:a&amﬁlﬂﬁs Biventidf &6inPri Ad redblib B0t 8f Gk least
ch] or| ne or, brom n at | east  one

‘B\GW’G’& Bls\w&hq.téeas( nejalcoholgactive ageat. The alcohol
Iééldi‘i% SBheiE ?ﬁfaQH)l'drﬂQ h&ft&ﬂﬁgﬁ&ﬁ%&m éﬁ{eﬁrefgh&aﬁfbﬁ Qtom[s gg an acyl

hal ogen atomls chl orine or brom ne, VII

hadide gpmigiging dronb o tﬂhahwbclghtapmrﬁmre (i) wt leagt aae dilbydrocarbyl
@g%hgh a?ib?@tyggs? %8s mﬁal fcm)&rbgri H&g pwhﬁet el}?? £en atom is

en atomi s c om ne,
ahiorinﬂrmsbrcmme:; (W abrledsdioge dihytlimearbydr &g@rbpig»sphate (vi) at least one

e bl T T b Ber e apromine, (i)

ot OBk i @ dhydrébatti] oRlokdthibhdspHame dviif) O 18kst | A8 SdihdidBydrocarbyl
foll om ng conpgonents or ingredients: 30 a) at | east
@%Péoth@ahﬁ)h% , pYbsesifeack halogen atom i shlorneerdmemine, oy (ix); meixtures of

| gent; 2 WD 2005/ 052018
PCTI uszoo[iﬁ/%’o:eg%ggg ks ﬁ‘g?&%y g

east- one h| nder ed an ne

" [8988] 05Tihd aew flamn tetardart additive compositions of this invention compise 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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c) at least one phenolic antioxidant in which the
phenolic ring is substituted by an al kanoic acid

al kyl ester group in which alkanoic acid noiety has in

t of 2 to about 4 carbon atons and t

\Pﬁ:!!iﬂ%ﬁ%:@ll n the range of 6 to 16 carbon ato F@rr@%z'ﬁwmason
Typlcally in formng the m xture these conponents or
bﬁgreﬂﬂéﬁ&eﬁﬁﬁeﬁéﬁﬂlﬂe@nﬁé@&ﬂﬂt%ﬂéum that on a weight
basi s Sl) t he ro ortions of to c) are in the range

of 3:2t least gnesph@n c atjoxidaat in ghntherr&rmilcdmsaas aubstmlted by an

5 skl 5850 ok i B 0 68821

pol y uabetitvbenebchadmss amﬂ thd*dl]ql igmup hasd inrthemabgde of ﬁrtb délcarpolratoms.

iﬁ% yérl'J %%‘rﬂg‘ iﬁ) bt G%QOE}QPH 0% ;ﬁg?gﬁ%l ed in amozu'lts such
&aﬂﬁraowéigmewﬁs @1 the\pﬁiégﬂion@ﬁf‘tg}o ©)Qfe i8 @ltankd Of Bﬂrtbs :39)ind (2) the

ht _of used in formng the poal yyre
recip Rt QSEBEF)@m the @ﬂ%?fﬁﬂ?@@ﬁdn@df%%%{’{;ﬂngﬁf@ge of 7:1
fgisention are fornmed using about 4.0-8.4 parts by
ht of a), about 0.09-0.2 part by weight of b), and
fglt Flexible polyursthane Maef @isnm@num willgpicaliable forepd using about
E%‘rﬂo% ﬁ{tﬁgﬁ%&%ﬁrﬁa}, &bs gﬁ?gnk ofﬂ ald'Shout 0.05-0. 4 part by

pol'yureée era &2 onponen s ar

wenghlt ofe) péreadmmmlaaﬂs hy welgﬁtcuf pelsiol usetlindortisgbherpelyarstitane foam.
Bt Y Pt RR SR oA g%@ﬁ oo 7 B sbout 4.0-8.4 pars

- ppaagﬁﬂ dfla}, )ibou@b obloez(}ﬁumg Bﬁb), m/m&r&ow 2@ by &kbight of c)

conponents or ingredients a , can be adde
P aneA W0ty Datveigliofipalyel e mfﬁm@g% ifeana. Pisferably,

& D%E&'&n% Bed 4% ?lt?er foftm| ﬁ"e A"’g%%ﬁ:@@ lighi! & e lAAGnt additive

20 [ O partures omt ove anounts and
m@nm&smm@mmmem&em@mmmmmm

ne h f thi
STl Bo e iR ParafRee R opbah o) e saded
individuakparaior idhdrR or Mogs¥ubeoinblhdtiond e tisetrhitcturd tateligéd in forming the

arent fromthe ensuing description. New flane
tg‘iaﬂ‘?t 25 [0012] The result of the reaction between

{00 £0] 0 TRBhARESEbAHE BRIVe Gmgmﬁﬁrpr&ﬁoﬂkonﬁ‘%ﬂeﬂeb& deemed necessary or
al cohol -reactive agent is the new flanme retardant

{ooizable argpeingsepible axqwmrlmmmoé thisinventipn.c di est er
Ll
ﬁlhgidl C’iﬁlgl o%%e ers %FJB rosﬁn{)%%%&ﬁlﬁe P 8'? Ve&igé% llfurther

apaniirom theyerlsuinteddsariptioni ch t he corrpound has 1- 4 and

preferably 2-4, brom ne atons per nol ecul e.
Non-limting 30 exanples of such |liquid bronparomatic

Héw lams tgdrdadi NCl ude the reaction product of 1,4-butane
WO 2005/ 052018 PCT/ US2004/ 038071 diol and propyl ene

3
Be1de Whe resvleof therrenetipm betaeenctha brominaterbarompiéc disafer flighand the
REAGHFehctR agent is the new flame retardant.

[0013] Various liquid brominated aromatic diester diols can be used. Typically these

..q

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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di et hyl ene gl ycol and ethyl ene oxide with
t etrabronopht hal i ¢ anhydri de, the reaction product of
tr| propyl ene glycol and ethyl ene oxide with
bro ht hal i c anhydri de, the reaction prolg]ﬁ%
{mﬁﬁg di ol and propyl ene oxide with 32%4[038071
tetrabrormpht hal i ¢ anhydride, the 5 reaction product

&61 ahd pRIPYleRD! %xaieyﬁﬁi t&ﬁéro&l hERE alhidelge, 'hé Nreaction product of

br ombsucci ni ¢ anhyd he reactlonproduct of

Wﬁkn&.ﬁl}f@i g e&?@ﬂ@%l@ﬁawm mﬁalmmmhéhabp prtfydride; the reaction Product

é%&fgﬁe o&ulae&h 1 grgxi r ﬁ?ﬂ'ﬁ: yp th; e %dingg,iﬁh% lreactxon
mﬂm of dt3-b1;tmieydlobmﬂpprbmdénecom dith rtetmbh:ynhphtlmhc anhydride, the
eci al er e e arqnmatic .noi et br om ne 0
Ryt A ratene et 0 el et e romtomtie i aubdide,
ﬁé&éi&i«nﬁ:}odeanmmfrh@émwﬂa{mwﬁrﬁhhframbﬁiﬁhahc anhydride and other
Cor por ation), and PHT4-Di ol (G eat Lakes Chem cal

EHHFFOEPPBRS:  Met hods for manufacturing such
ound t f a
R Ded For o, REfenfd AWofindd’ of W5 GRTRRLIUNACHS! esters of

pdhrenioptiialia ray:dm adly8hde, espBeiriiyowhere tiBurdraaticanelety has 4 bromine

nt It enat e Est er ®i i Qn
%nel%té:?agnfées[}alg oEsprdﬁeg?c{ %)rﬁé)e?%cis e %ﬁ‘ﬁ '@% fikne retardant
(?\llb@h?leﬂoqm@iﬂouﬁ aﬂﬂ&ﬁlﬁ-ﬁﬁﬂ] ((heﬁtm,aﬁa%hyﬂmiodBCcﬁmeamn)hJ llngthods for
our to0 about . eight, carbon ato an ac i
AR SRS A5 AEh6t S of St AP epoae degpaioed for
&@aple i 06S. Pal) mf 43§@f 69?)'1359&91&9@} £4, 1986 foF#ion 9 Butker and entitled

hal ohy rocar byl bg hate, wherein each hal ogen

di
‘Faloaenated Polyelihster uirﬂl@mqne&geat | east one

| .
@I ﬁl o y c{egggfﬁ h#gﬁg@a?gegg@se%ﬁ??{é e b ere ﬁﬁdee;fg ptaining froxm four
mab@g@mhmaﬁmla&mhdmylmahdﬂcohmmm tvto t8 @bdue aight carben atoms,

icthiens R b pEoehabs PR S A SishEreseRiah hphits bfreim cach

lmdge@ eldnik eliTbrite of BloBiind) gt 1645t dhe @iRyA@carbyl cHloiopHb€phatefat least one
or nore of the foregoi ng al cohol -reactive, agents.

dlth"éf"%ﬂd%ﬁw shlorephospbaisy whsTeincasy halegen rtoam i chinrioe o bggmine, at
[Bas?i B4t € dfgaRcadl] Oaﬁottoiﬁ? holsllshaté YBURhlty dHeef Gihdty8rocarbyl

to use only one al cohol agent for better
chinrethisiphesphath,cvhersineach halagmi atmmsfctﬂanae erdremitener mixtures of two

r]:ﬁ)oq e%&% dll\q"ea reﬁtg ﬁ’ﬂgo g%l- %v%%go mt ggrmally and

Car on a ca
pﬂehmblyl a—slmgbmf ampetye. Hﬂis isuellyprefeiablzeo ade ohly che alcohol-reactive

[ f bl d | ud
SR b L rppetpp ebibe Eemp R OB tomacet | ¢
[Oﬂfﬁ] d r Akl gnhydReioRm ity fr@h e hd Q:ﬁ‘aut leﬁ%l‘ﬁbﬁ’ #ofisichn be used as an

anhydri de, propionic anhydride, i ¢ anhydri de,
alenhplrregative agei [y thei raretice gbihis @Pmoan plge of suitable anhydrides

gl C ororrakl{é]%SI aﬁh%érég%egglucm ni'c ﬁ@% Bhyarll, iodoaceic

ahhydrifiej dieklommestin aphyltide,rpeopitnip enlytiridd, azdhmjvnc aréadﬁdeysobutync

agent. Acetic.an rti cul referred
Ster GBSV i Lo TetlRRS o epbady mlele® by crice,
dichloromaleic anhydride, succinic anhydride. Anhydrides are a preferred type of alcohol-
reactive agent. Acetic anhydride is a particularly preferred anhydride.
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[0017] Another type of al cohol-reactive agent that can
be used is an acyl halide containing fromtwo to
about eight carbon atons. Suitable acyl halides

etyl chloride, acetyl bromde, chl
c‘ﬂfi&%‘%@é’% %r oroacet yl brom de, propanoyl chl of(:ﬁ'lg@ﬁ'ﬁﬁﬂdsson
3- bronnpropanoyl chl oride, 3-butenoyl chloride,

Rt Wiorr @PE @{?&Uhoﬁﬁb&fvb g8t that dafl Bd 8ed FUn abi%alide containing

dlhydrocarb hat es hydrocarbyl groups are
oo te freabot enlght Cabenatoms, Stk apy halides inghuslapareyl chloride, acetyl

ﬁ‘r@&x}’fl (%hgoq?acp ﬁ*{?}f(ﬂﬁg brcﬁr{n&?ééfg%}cﬂrﬁg%bfbparﬁ%ﬂh@déﬁ -bromopropanoyl

&hrtcﬁbﬁ-buiﬂmdyydﬂmw D-)ﬂieﬂgh@-&aphabﬁshlbndﬂ ude di et hyl

ORIt i STt P AT e s of8 ARBa 0 itfornt

Hidcoua | RPFR RYAMPIBORRRALE ericHéd' ¥irai QAR 2dyRloalkyl, cycloa.lkylallcyl
d| tent but yl phos hat e, dicy cl obut yl phosphat e,
e 1Tl oD bl dibtophyl phosphesas HelLGs Gimethy] phosphate,

e A

diqu’mirdwl phpsphotesdipliyl lephqdh ai-zert-butiyl pbosphate, dmydspttmlt}ﬂqosphate

%l%@%e ,J%Ylé Plﬁogpgpf ’t P Bﬁ“&ﬁ%ﬁ’ig{? cgcﬁlgqpela ][ d#u:;;ﬁh}t Ms(4-pentenyl)
ﬁhﬁﬁﬂ&ﬁtﬁzﬁpebtyﬁﬁlﬁsﬁwm dieicluhb-phgptibsphith di petileyclohexyl) phosphate,

% heiosphats dghe %fphﬁﬁh ?@%mﬁ%%?&@%ﬁsﬂm dli-m-tolyl

E@Bie&tol gydpﬂﬁé , BEEI)5 BinQMylShehyl) ]g{ols%lcﬁe Bls(Qtlgé'ﬂrél:%lphenyl)

t he halo rocar byl groups may sale
Bhoﬁﬂ@iﬂedmaplﬁhﬂp phe#d®d . for exanpl e, saturated,

@Eg’}t % d%HOH*&FJMbgA; ar%lfa%\% Aaaﬁh&#ae? a@{lgr ochjﬁ%e'o?t)%me, and

thia haiplmalrc&arbymbups anybe thesaﬂe a&hﬁ‘hmtadnd@hdh& fo mnple saturated,

%a?@% |nc ﬁ%}?J;Jlut agMot ]IBF]E( d{,to; %)WL or aralkyl,

Dhﬁfbﬁ?c&b@r vEphdg] &h&tﬂ:ﬁé@%£ﬁe)alq@tiﬂsrﬁibﬁtf@agent include, but are
bi s(tribronmonet hoslghat e, bis br onoet hy

%oslﬁﬁa?de t°»b|dsf<° ozoras"»tbr mdBesPfiate, ph@gq@wap@meths?l) phosphate,
,gcggcgh oERApRE BtbibrmBRCRP Bicphal, 543 RS AT Pobphate,

propy
B(Sl @ZdlBrﬂleGthYlﬂl @pﬂbﬁﬁp] memeﬂml)s pl]_osphate bis(2-bromovinyl)

@10 FEt EL d’% 111' t&?y;i’,} plﬁx?{%axgh g& ?ﬁd&oioqowl) phosphate, bis(1-
brbmbﬂﬁﬂi?mhlbﬁ)eﬁﬂ)s phasphatepi bi§2, ﬁdl&ﬂbmalnml opimbpliad, ) bis(4,4,4-

s B B B b0L ERIRSHL L PROSBRN e 25t posphae
(b?@rgoﬁblﬁﬁérﬁflp Ciﬂ?dsﬁﬁh@é@"bls(@ b%ﬂﬂﬁ&@cidﬁbﬂ)z 11%hospha’cta, bis(2-

oropheny phosphat e, bi s(4-bronopheny IL] hat e,

ﬁﬂ@eﬁwsylml@mhetedpﬁéﬁwgopbmbwh@mbate bis(2,5ichlorophenyl) phosphate,

h

B aibiopBATRY it BRRAR Gromety tpbensl) phosphate,  bis(3S-
dibmmmﬂwtﬂlynyﬂ)hﬂnyph)atepbns@;ﬂ%iﬂm*pmethylphenyl) phosphate bis(2-chloro-1-
bi 6: ch I bi s(2-chl oro-1 -
%3%%@;9?38%#%35%?@ f@ﬁ?@%gﬁp%ﬁpﬁ Hbipnaes napht hy! )
J0020§ ph athe hy&Bcdrid 2edupd B€ tHeydihydesaibyl cﬂbﬁpwespl@e&e tRRahe same or
%ﬁhydr ocar byl . chl orophosphate are the sane

. Clnbe.C BN BREmDIG  Saugalah | Wanahsiy Suaigt-chain, cycloalkyl,
branched, straight-chain, cycloalkyl, 5

5
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cycl oal kyl al kyl, unsaturated, aryl, or aralkyl.
Sui t abl e di hydrocar byl chl orophosphates include
di met hyl chl orophosphat e, diethyl chlorophosphate,
di vi nyl chl or ophosphate, dicycl opropyl

chl orophosphate, n- butylethyl chl or ophosphat e,

d&y@o%ﬁu)?ﬂ}égl r}[ﬁ@ﬁtﬁf a]ﬂﬂflal Eﬁitamglfﬂw tforophosphates

orop o$pha |s(3 ut enyl o
c hicbrde pﬂmﬁqm]mdt ehlomphymhame n:tlyﬂlyb hhtmqﬂh)ejslmnat divinyl chlorophosphate,

bi.s enyl ) . chl or ophosphat g l.c ohex .
R BRBE ph at WIoTaP SR hi ar Disnlstisha: coIORRFEGRYE,  dion-propyl
CBﬁleo%ﬁBéfﬁ%at &iall dlcﬁméﬂﬁﬁﬁa%w bi-#/bug OBRIefipRBEhate, bis(3-butenyl)

1
di octenyl’ chioro %osphate di nonyl chl"or ophosphat e,

et:hiytc:pheswlbtechldmmlﬂmlstﬁh atcblor@ph@hﬁ:m is(@rreprayphagtdorophosphate,

iji ant%gf%%%}%g%f)c]ﬁg ﬁ%pggtet gﬁ'yf)@ hﬁﬁ l!u)s %t%hle%ptyl chlorophosphate,

bdﬁ%@oﬂcﬂéﬂ}@tdﬂérﬂ }bhéte 1 dicetenol thwqﬂbﬁﬂfate, dinonyl chlorophosphate,
bi s(4-i sopropyl phenyl) chl orophosphate. Di hydrocar byl
c Pihwipbpmd shigspphosphate.cliphesyb elalprop ogpfigis. dr-o-tolyl chlorophosphate, di-p-

itﬂq Pglp os(gtﬁlto %lﬁtegggﬁ%e ﬁ@ftgféﬂg g%%%%%}g&% bybls(3 5-dimethylphenyl)

pa}ilbrocphbqﬂaht;e, ris# egopechydplenyl) c]ﬂhﬂophoq.pha’&phdﬁmydmcarby] chlorophos-

henyl chl or osphat e. Di hal oh droc |
ﬁ%?sopﬂ%s@haf wa\ﬁgp%aq’fowgm%at%ﬁaﬁw o Hrgibtrg o dibydrocarbyl

t@ﬁor ﬁo IR Olardi fihBf1 € Rthioréitds e, Aor aﬁﬁﬂ'@iye preferred diaryl
sat ur branched, °strai ght-chain, cycloalk

cyhibmhkg{ihatehymphmsdahlmmmepham yl, or aralkyl, in

R " SRR S RaPE B rovos i e

C bl @P&%%@tﬁﬁ cah b8} fof @Rarifle UsabiaiRg, Ex’@ﬁched straight-chain, cycloalkyl,
al cohol -reactive agent i ncl ude, but are not 1inited

tgycloqjkxl@lkyhowgmtyd,cwbr @pmpg]gﬂ,atm} which halohydrocarbyl groups each

%ﬁ?érb!i@o&{ %natg%l)‘ Cﬁprlo?x{lg ﬁﬁ%ﬁe@ ofzcghalohydrocarbyl chlorophosphates

ronone orop
dtl(at réadhiber ageedt fayl Jhec hlo@h@]pﬂe@ﬁtbhahgentblrﬂ:hﬂie but are not limited to,
chloroethyl) chlorophosphate blsél 2- dlbro ?
broimstiiht e, ehlerophosphate; 1 i ¢ hPiskiieiorpmethyl) chlorophosphate,

CE %‘{bg PHOTSHEDE, <BbRiosptish yﬁ’@*’dgﬁ‘ﬁt%%ph%*%%ﬁ?gh°spha*° bz

bb]ﬂ()ﬁ),eﬂ'ryl])l brohlmmlmsplha)te Chlbm(bb-hhm'pimaeﬁyl)bl s(ﬂbr(iphosphate bis(2,2,2-

I I SR T
Cﬁiﬂwph%h%roﬂﬂo%]?ateg 4b1§(3' ﬁﬂﬂ%}ﬁéﬂrﬁ?}}l) chloro osphate bis(2,3-

chl or ophdsphat e, "bi s( br onopent yl) orophosp

bd@hl@r@ntbwylbcychlommmgha}e cthli(ﬂ@pdﬂlbwmleﬁ) bﬂﬂqmpl.zo&‘nphate bis(4,4,4-

bh&%‘fﬁl}n@%’gbﬂ? Praiiﬁﬂ?%’h :1}9 ;) p?}ﬁigga{)ﬁ@ﬁmg@gﬁ) chlorophosphate,  bis(2-

romﬁb hodima ) t-ehlbﬂhﬁr@ 34t9)) chlorophosphate, bis(2,2-
bIS[2 5 d| tri b{hgnogniglt hyI bgdtgeny | ] cf Ilg)?o t?Bhos F P

bi:ilv}p(@ngcml Byl metttigrop atp, chiigkidy pmg@nﬁwh)henyl) " chlorophosphate,
btn% chq?ﬁ%lﬂ‘leﬂ{m]éf? %5' pﬁﬁ&}él %sgﬂa hi % s?f §Qﬁ(@lqggoﬁiomethyl)phenyl]chloro-

bpl&(s%hhb 0 Bnm]&fﬂwr))moﬁi&tl‘@ﬂ]ﬂﬂhﬂs IOdiﬂﬂrﬁphosphate bis(2,6-chloromethylphenyl)
bi s(2, 4- dlchlorophenyl? chl or ophosphat
(V

bP@P@PBOthWompM% h rQRheBY%phoscé'HH%lwsphate bis(2-bromophenyl)
b p . Y

blblg%&)pgg%::ﬁgr bm)- ¢ hapﬁ%y@gﬂly r@ﬁ&jaﬂﬁ(%phate, bis(2,5-dibromophenytl)
chlorophosphate, bis(8-chloro-1-naphthyl) chlorophosphate, bis(4,5-dibromo-2-naphthyl)

chlorophosphate, and 2-chlorophenyl 2,2,2-trichloroethyl chlorophosphate.
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chl orophosphate, and 2-chl or ophenyl
2,2,2-trichloroethyl chlorophosphate. -6 WD
2005/ 052018 PCTI US2004/ 038071 [0022] Still another

%Bg?"%@’ﬁ’% t§:oho| reactive agent are di hydrocarp 'JEIU§2[11)04/038071
c

phosphates The hydrocar byl groups
di hydrocar byl chl orot hi ophosphate(s) nay be the sane

@022] disfifi @hdtRdr typR Bﬂﬂ@tﬂﬁl—ﬁﬁeﬂv@ @, en@ %8 gﬂ#&nocﬁ'ﬂﬂléhﬁi&ﬂophosphates

ranched, straight-chain, cyc oal |

Bheclivdesioripylagtyps, of ihes dibyriracadky! Gblpgﬂﬂnomosmam(saynay be the same or

e e
gcletliylalkgh hosattrited) phyh s lazelkey]. Sld’ta&lel’@diydrocarbyl chlorothmphosphates

flaf, P ot o AR G S Blo N e g Ay CHSRE Rosphate,

&hingr ldpétBidpRsphAL, Aiis Pékﬂl&dﬂ:ﬁﬁbhbsphatc diallyl chlorothiophosphate,
osp hate 2- but

hl h
Cﬂvrg%g%h: @&!@@maesehatal ?lylput%?r{ ofhqrathinphewhasy dis(2-butenyl)

Al ﬁﬁ%%%&%ﬁ%‘?%“%#%@ﬂﬁmﬁ?ﬂhex &1 chlorothiophosphate,
dheon Ophloaﬁhmmﬁahne dqhmgviw pbexshh i’i&ﬁhwh@@bm ediheptyl

t a] [
SRR AAE, b SR o it
dipheﬁylt:hlo;dhﬁ;kﬁoﬁplﬁte}&-@pthl@hﬁhﬁthpplﬂ]sphﬁd, dilnitolyl chlorothlophosphate

S ePlreRSonlpmGn il sty e o) TR SRORRAS S v -

&Hﬁﬂﬁm&wDQMQhﬂmbﬂﬂ&ﬂﬁmﬁ chl or ot hi ophosphat e. [00231

The di hal rocarbyl chlorothloghosphates have

824 hyide o il ghlorothiephaspbates baviefhalobydracaghyl groups that are
@é §ednfeof Birerel anﬁﬁﬂ b.g, (g‘e%&ﬁ 1%@!1}%]&%1?%&19& 38 ht-chain, cycloalkyl,

ranched, strail

yglonliplalkyl, ahstauytted arybar enakkyk dyd eecly halogan atormis|cbldripe errfgomine.
SRS SRR S s A v
a(f@ﬂd iasluad Qﬂd’bﬁdmdmm) \¢BlorotigiepHosphates | Bis{@ichloromethyl) chlorothio-

i (hronpnet hyl) chl orot hi ophosphat e

phosphatee hnswwﬂwhyl) &hlloaﬂawhoanh% B@ﬁﬁ%&l%wmﬂhyl) chlorothiophos-
%ia&é’iﬁ% fl%(lzﬁl orbthidphOdphRAB A R?,@Qﬁﬁr%moeﬂgl) chlorothiophosphate,

trichloro hyl) chl orothi ophos 20 F
b2 22- wiehlorasthyhghlprogivrbosphete. bistbbiomeriayl) chlorothiophosphate, bis(2-

Wb BproRts L RbRAR G e” Blo PlidniBRIRERN Thiorotiophosphate, bis33-

déclﬂérﬁpﬂnpmrdﬂbmﬂhophokﬂhmdiﬁﬂB,Gﬁtﬁm}ﬂm'baityia chinirsthidphosphate, bis(4,4,4-
‘H %"ﬁyﬁqrfi‘?%’ﬁﬁ E‘ff? Ry offlﬁ]iﬂB’g?hB‘ngwﬂoé°thi?P§<zsgha§e bis(2-

ﬂﬁopﬁ&b‘lpﬁét@ tHH(RBRATR b Rty]) chlorotluophusphate, blS(2 2-
bIS(3 -di chl oroal [yl) chlorothlophosphate %
dip ?fpeafﬂﬂbe xx)) shiemethinnbpsphetprgpehlogophenyl) chlorothlop osphate, bis(2-

‘%b % ZB@H@# Oﬂ?ﬁr ot% %19{ %Ogh%ﬁ%%@ﬁﬁmh&bﬁg&g bis(2,6-

dichd¢raphemphio chlototigenhosihptec rﬂlsitnhtdmmpstthsdpheaylé clidosthiophosphate,

LR BRRBABIEN R GIGeBE AR Grometiyighen) chlootio-

ﬂmmﬁb‘ﬁﬁ[ﬂlS)dl(ﬂ%romalhbthﬂlﬂhawmﬁ)thmphosphate, bis(2-chloro-1-naphthyl)

el smomby T LS ot ol QSRR Snul (2 ©
bi s(tri bronomet hyl phenyl) chl or ot hi ophosphat e,

bi s(di chl or onet hyl phenyl ) chl or ot hi ophosphat e,
bi s( 2, 6- br ononet hyl phenyl) chl orot hio
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30 phosphate, bis[2,5-di(tribrononethyl)phenyl]
chl or ot hi ophosphat e, bi s(2-chloro-I-naphthyl)
chl or ot hi ophosphate, bi s(1, 8-di brono-2-napht hyl)

j.ophosphate. 7 WD 2005/ 052018
%ﬁ@%ﬁf%%?l [0024] The brom nated arorrlrzl(f‘'fﬂcjsmw038071
di ester diol and the al cohol -reactive agent maybe

bﬂggl‘rhe b&ﬁ%&éaeromarﬁcarwepm%d 11l al ARSI G BackiVe 4 agentmay be brought
erred to add the al cohol -reactive agent to the

tbzeshﬁrnataeﬂ mndﬂnuglurtesmeqfermdolo addethe micghol-reactive agent to the
ﬁfglg%%o d émF ﬁ{e):gtep glf % ﬂ@ﬁ@ ePJbI A8 tﬁe‘}ﬁnege of 7010

oratory sca eact| on trne
15@5@ toa ttheer lybaretaf;&scalb £ Reycion ahiey on rthet lir&oryanaje aftypicadly in the

R Gt P OO e TG o o AR SRR 1 BN oo oy vary

\ﬂitlfﬁbélimde%ﬂﬂbdﬁbﬁrea&% @ighd b GfinARl dmatdiBtdrdiolli Ieis H&dirable,
diol. It is desirable, but not necessar %h at..th
b aet neesssasy. dnt dhe reactin progdioty theaew Hamg mﬂ#ﬂn ¢ 1 Liguid form.

@biﬁEg_h%%’agﬁooﬁt acti ng. taE@fOEﬁom natﬂte %r OITH? | C dlaélg%nea?c diester
d:iolcalnd thedloohel-redotivinagent; mnetlagleme,rewdaﬁ,arsmlb@lsp lsentains one
r 0 ns,

ST i R PiStens. o8 Biftembd leida S Bl Ricrfod ofbauliBbficure to

Ibiﬁe\éé thaatitdeide Efdddtt@ is t%ﬁ rvaubfen élméude&ﬁrmtﬁeﬂ the aardl; tb ﬂcqﬂgls No
uct s St use O an. epoxi de, t o conver.t e Cl as
iRl ion REThe Feart AR TN T SIS PO HoFAEe [h8 Seiids rih the

RRHHC hnbisd Eod Sor SRS BF ¥ HIOPRALILIHARAS Uisklliton of the

the epoxide. Another nmethod for renoval of acid s

Iepchign Prosluptanivhise: orhichi usuallyl remp s adarge praount e’é@e iapift side products

‘gfl@%%)g acf%tisr e pr ogé}?:ts ﬁiiéh\é Eimﬁfé &ferregﬁm%uaum

followedl by dreatmentootathe aréactibre prodingt mixtiee pmthdm: epoxide togouvert any

TR ATE TR e T

i€ BrEehdrallycprefeirell iade therepoitidd 1 théhh@ctﬁh@ﬂiﬂﬁbt&mxﬂd. hough
t he order of additjon does not natt [

QE2dr aFpaxies dhat conbe ssd e ticatrenbe of asid fiiéé piogdusts the grpction
@R R EaL )ﬁcﬂfdg buE Q'Qgtﬁlmﬁg@‘?&' dBReddtRlde Cﬁ%ﬁ&e b2i8€ tlifethylene

t he treatne aci d side products I Nt ié reaction

@@dq@rla@hmﬂenﬂ mﬂdp,e r%@m&mﬁgﬂbm rRet-epoxyitraethylbutane, 1,2-
SRR S U S BB oS 1.2

@Dﬁycbﬁwa;te %nd&ﬁélyddﬂﬂdaaﬂ epoxldr:‘Z Pﬁﬁmegl Iapooadae are those in which the

%cﬁrgeéene OXI }lﬂg eEOX%O ta leeeof; lteggaggeg%‘%%hy]em

SRR bfbPyleli &E&é Eﬁdjlseﬁﬂﬂbl’iée&udﬁ eTHJ&ﬁ&s@ pfe!br&ﬁ'e?&h&é@%re ethylene

hydrocarbyl portlon is a branched or straight chain;
pepylepeekidpoxi des are et hyl ene 25 oxi de,

propyl ene oxi de, and isobutyl ene oxide. The nost

preferred epoxi des are ethylene oxide and propyl ene

Flarnel retardind addit uh-wHHWOdeltlve conpositions [0027] As

@@ﬁﬂ gg ilf?egﬁéﬁegk &lﬁ%nﬁe i fﬁf s tHIFAD %&tﬂz%%o&ﬂ%ﬂ%%‘i’é lglltheehqmd

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 ¢} are themselves in the liquid
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state of aggregation at 22C even if no ancillary
solvent is present. Thus at |east sonme, and 30
preferably all of the conponents or ingredients of a),

are thenselves in the liquid 8 V\Dpc
%Bg%@ﬂ% PCT/ US2004/ 038071 state of aggrega fp%zrqo%otsson
22C. However, it is permssible for one or nore such

t
sg%g?fe% h %ﬁio‘ﬁrat 252";9 R lea ﬁiségmﬁ 1ok B o?%cjréjﬂﬁﬁ 8bBptents or
préie

on at C, provided at [east one suc
. A6 belinithE LG e df aghregdtios a i20°¢, dpro{iaé® aOleast one such
aggregation at 22C and the presence of such Iliquid
aniponte bi ipgrediefit it Mghelijuiddtts)f aggregdtion er220 and the presence of such
results in the overall conposition of 5 conponents or,
Koy eamponeny(sper ipgredipni(s) mnibe compoifipprestsimhe pyejaH gpmposition of
L i t . . i i . o

Shife QoA 0 bED B, o o LS ol fesnion s 22°.

Prefesi0d libhid Atldifive BRhbsiteas of RRGHentiO) Baeq WibeodPof no more than
centipoise (using a Brookfield visconeter) at 25C

hooEI00 e 15,000 eentipaite (usingyyBrookiield vigoorerter) #628°C.

osi.tion,of this.inyention, one,or re of .
8o icstehe B e Sl Sy opPOiugh oo fBhtignyang grgmore of
donehoRetYsTegredaditsd), H) WAV add ddded t0 thep@iniRfizatib@ formulation or recipe
i ndividual |y and/or as one qQr nore _subconbpi nations, .

VOB of PR O Ei0ET PUDTRPSHGRS, R P ST FaFh ugh individual
éo%oﬁ%it BPingRAHCIARR EhSHRORBRLAGH: tRASIHO 8 ﬁ?.gfi.o F@w@ver, one or

l'iquid. However, one or nore such conponen _
nprgrsueh eomponerinotiagredients canchel in ¢hesplid stats propided dbayivey be rapidly

[ . i [ t he. .
SRoRGelBRN stive e MEPRURRERNS relluifin o el A1 kngunin e
drt) @ pobyhierizetion dbrytivtation atf fecipe Apttrfrinatdmponerts ociogredientp ay, b), and
f.rom onents or ingredients a),, b), and 15 ¢c) _.

Oy SPEabl SRR Foloast o) G ere i aVEh Chrgpaients B agrecionts as the
ROTRRR eplFol GBodyaittcs Sirfidtatt, 8daljdGnd bRIigydgast, pol yol ,
I socyanate, surfactant, catalyst, and bl owi ng agent.
Conponent al [0029] This conponent is forned froma
@—‘ﬁ@ﬁ[—ﬁd aromatic diester diol, which, as
previouslTy stated, is a reaction product of a
10028} ndthisdcoaponettiis foimed thorm albromisated smmatic diester digl) which, as
reactive agent, where .t he.brom.nated aronatjc.djester
BP BT P Ao piodprt of e bigmpraled groptiac Gioyiet o] g8 aloohol-
REAIVE agdnf HRREME bidnikALBRImaAIY destd ARy @idtaldobolateadti®aagents are
one hjindered am ne anti oxi dant which preferably is a
gsidgerried #99¥€4 ype of |iquid hindered amine anti oxi dant
is aliquid al kyl ated di phenylanine in 25 which the
al kyl ring substituent or substituents each contain

ne carbon atons. One such product is Irganox(r)
(R0, Pl Soiigh 8 B BB it ard Bt e breferably is o
Kitjuixh eDuyd tepe ofdifuid dixclered amireadtinddantis b hiqdid 4lldlated diphenylamine in
e i S s S i Sbutk ot 4.9 Bhfon 5. Ome

such product is Irganox® 5057 antioxidant (Ciba Specialty Chemicals, Inc.) which is a
mixture N-phenylbenzeneamine (i.e., diphenylamine) reaction products with 2,4,4-
trimethylpentene. A similar product is available from Great Lakes Chemical Corporation
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9 C MyDvw tv~aue m z cnSPEUFI anom n7507i .. euv

wa. aa. snvzarr under the trade designation Durad(r) AX
57> otrt F T Uy EXarmptes™8f other suitable liquid

hi ndered am ne anti oxi dant conponents include Durad AX
55 (rri xture of tertiary octyl ated and styrenated

L ks s AR L Rl RS s s

nc which is ,a mxture of di phenylam nes

CHgmMJllaﬁ?rﬁqqgmﬂwéHl}lpxmtgcqmnﬁats Apgude @ugadcéybé{: (m1xture of tertiary
T L .

hgen 7 oy g((%i%gtsgg%ihﬁf&hém Hﬁg ch 1s a mixture of diphenylamines

etrameth

6 5 B WA P g s

atwith ester s1de chains having about 8-10 carbon atoms. Also sultable are hindered-amine

bi (1, 5 o %g%eazqygyw ;gﬁggg&k@ﬂ&seb e 1038(2,2,6,6-tetramethyl-

gﬁ Mirfyl Belbrchrel ©1 F aMehiyy] an?ﬁfx&fﬁ 96,6382 mOMYRASSEridiny])sebacate,

cts ‘thereof, and 8-acet
dbxs(elc?y R6%- ﬁemmgemgk4-amndmy1)aqt@ca}e,t diimetied pycrm@[tﬂrl gPdwdroxyethyl)4-

| be u i ndi,vid I
o B2 T R pONRE, Ao forgefigd, biadfen igHeph gand 8-acety3-
aibdRyRT YooK ictaiethyl- lﬁﬁguﬁzai ,§jdetaneP2URdRnel S'I‘hese may be used
preferred. 15 Conponent c) 31 e or nore li

id
pindidfuallyanin exmbimatiens \Wﬂw\mcbwﬂaqneorp\ﬁ%@!h% inflerg |a§une antioxidants.
substitutedg by an al kanoic acid al kyl ester group are

ubeelofbgastdbs BURpGrieprefertése phenolic ring is

preferably sterically hindered by having one or

preferably each of its ortho positions substituted by

ap._al kyl or cycloal kyl group such that the tota
ngﬂggyﬁgg—iarbon atonms in 20 the ortho al kyl or

cwﬂsm]al I@ﬂe o 048 (ighidl phefdlid £RivkidAn® Al WERIHEthe Eﬁérﬁ‘ﬂﬁbimg is substituted

| east 5. Desirably at |east one such ort
sbb@tna{ll@@mc gaid allqyéneﬁ%gspumqr«y msegh ey his gergponsnbf dibghgnolic ring is
ng{)e?x{rﬁl%lggéfn?rpcég% hln@e{srg&'p?) loh@%?'tlﬁ‘eﬁ‘ﬂb?%%%gﬁ’ Iotf 91&t &ftho positions

r albatituve] bypan htkyhyﬂbwlodlkg r@oup swhcthatsthe mtwmﬁﬁib@fof&arbon atoms in
C2.6 al kangic acid ﬁroup (preferably . a propionjc

g ot B piclealkdarounts) 1hat leash A aad mare grergOl-A) ?‘W@t 5. Desirably
oy khie oﬁﬁl 4 S&Ehoaﬁgkﬁtuglﬁ i8a Wi ralﬂ%g e!.gﬂi??%os{ Bre%rglﬂgf a tertiary butyl

wor ds, tituent group c ed as
E‘oﬁme alkdimicadd alleyl akiey kebstintrar gmg\phs anefe}rabbnm the para position

aa”%ﬁatﬁ?lﬁy&r%fﬁ%b B by Prosscds g abama e goup (preferably

P Fr JMp¥ WhicSis 9§te1t1ﬁﬁi with alfali§1 éfb%B lﬁwﬁym the range of about
er substl uted phenolic antioxidants can be use

Cﬁd6e>admpl asows. In ol;hsemrdscmwmw@m griobip caxy pe dmslcted as -R'COOR’,

RS bppiene padhe 35 Fotimima AngRER Sontpgneth B Snee of 6 0 16

rrwyéraﬁfou{se nd Prdf&raBly iSO €dnfle 6T6 & 10kardoftafbms. Mixtures of two or
tert- butyl- - hydr oxyl phenyl propionic acid (or a C7-C9

b fich alkyestes substitgied gnthsgmopdants 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 an isooctyl ester of 3,5-di-
tert-butyl-4-hydroxylphenylpropionic acid {or a C7-Cy branched alkyl ester of 3,5-bis(1,1-
dimethylethyl)-4-hydroxybenzenepropionic

-10-
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di met hyl et hyl ) - 4- hydr oxybenzenepropionic -10 WO
2005/ 052018 PCT/ US2004/ 038071 acid). O her
non-limting exanples of conpounds of this type that

include &rC9 branched al kyl ester
o@é?ﬁglﬁ?ﬁ’gﬂut yl - 5-met hyl - 4- hydr oxyl pheny! pr opi %%Tfuszowosson

acid, C7-C9 branched alkyl ester of

aid): %bﬁ@ﬁllﬁﬂﬁh é{aﬁ%ﬁs@ﬁdﬂﬁﬁﬁﬁﬂébﬂhﬁﬁiﬁé%&mﬂfh&%&c@e CCs

branched . al ky e

lyancmaﬂ@{hiﬁter 5f3rﬂ§tt1bytyl é mstbwlzﬁlxlwdma@wmﬂmmm geidy G-y branched
B PR My BheBlpr o heifh Gy prpophod allyleerof
ht&%m:éétmﬂhjdﬂ-@dr@ﬂﬁphbmﬂybplﬁmmmﬂsﬂubranched alkyl ester of 3,5-di-
R LA T A g&ﬁrghci, BRSoHed Ry ANETFY. Bt K1 5-methyl4-

Jhyweer@»pﬁh@lwtwich a{@nehd GCbsincHet halkyl Centap Osfe Btiert-afnyl-Sienethyl-4-
Pol yner i z tion Forpul ati on or Recipe [0032] Apart from
@FF%% eﬁ‘i‘n"i“'rﬁidedl ents a), b), and c), other
conmponents used in 10 form ng pol yurethane

DO yrrerl zatl on forrrul ati ons or r eci pes ate wel | known
Diher Gomponeits ofithe Palymerizs I ation o ReCip® exi bl e

L1 S SR A SRS SR e

fohaing polyolethane polpmbiymﬁb& formulqmohg/ easxbelpes ghe Iw;etll Imowii he those of

reacti readily rs at 00 er at,u
R D! frine ) BRI By hRA B A miehots dhy, qhgaicl
ﬁb{dioﬁ Baveaitwollighias, Qdob%mgénd%lﬂhy%éwm pcﬂyether or polyester

m xtures of two gr 15 nore such materi al s. Cata sts
x5 e avertinn readilyaseits €49t GAReFRayre dhepressace of a blowing agent

&Rh 94 WaitdrSa vdidtils hyRRarbot Haf Db or Hel.[o':ﬁti?d\tobarhﬁi ®Fmixtures of two or

catal ysts or other orgahometal[ic catal ysts
1Borefsuet mafesals uehtalysts usqulbatet&:mdhesxehqton Arsludsrapdumentalysts, tin-

B By, $1RE S Ryl O BB IGAR Y st sl such

amubsﬁunﬂaﬂkene @mg»ound& aﬁmﬁbn tsed indadar yo mghsnia homogeeity afitisk cells

N L e A

&@m A eneHi@gediasilbetlyptnd] d)‘%%@ wetSfubth@assia i Sedilization

used, and the proportions and manner in mhlch t hey

agRiwst edative slegragasione dThase tand other dngaedipnts thekogary b used, and the

OB it AR By R el o R S 030 o

Rereiggten and\HOS, #lestbdcRolpoathehe FoamsPThe/Doe ChemiaHaordirpmyk1991,

EES B2 ob et My SR HuRE edahifi Hahogl Sefel, .

hfm#s %—W@W@d?@ |\Rigdited Bolydrohelad FochBBChemistry
257- 260, [0033] In the practice of this invention
Hidclieehno @avm%ﬂ Sciepge Ryblishgess Bonsiop, 9833632601 yol |

@?@ ac O}ﬁz %} 7 f% 91' %hﬁ?%@%?é&g@f%lgﬁ&g}yoyﬁchﬂé%oraﬂo& 301 0 polyol,

(b Dot ObSu alieaipen Y’Mdlwd”mmam clU8golyoHBASF Corporatlon,
VP fiQe, gndur  PF (Bayer Corporati on,

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

Pittsburgh, PA) and Luprinate T80 (BASF Corporation).

11
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30 Pittsburgh, PA) and Luprinate T80 (BASF

Corporation). 11 C U y Dawmt Bgati,g Itr 2 df

PECHEH AT ORVFTCRTITATRIrk<*8y” apce. EWH212001 [ 0035]

Preferred surfactants include N ax(r) L-620 (CSi

Speci alties, Geenwi ch, Conn) or any other of the

many pol yet her pol ysilicone copol yners used in typical

flexible polyurethane slabstock foans. [0036]

Preferred blo agents incluge a _conbinatian

wH035] aﬂ?@pfmdnwgﬁ@ntsnn@nd@bhax SLﬁZQéQS!LﬁPeC@m% é‘trﬁmlévwh Conn) or
in awight ratio in the range of about 1:2 to 2:1,

r amypetthery of ythewimeny  pelyetherpabysivisons | copelyairoruseéd iseithpical flexible
th ref ipnation. [0037] Preferred catal yst

sf}@?’@rﬁ aﬁ ]I%g%é&n}%grorﬁ‘ol nation of a blend of am ne

C F(IO@E}/SPﬁefeﬁeﬂlhloaﬁng’iagﬂnmdcluﬂe & comBinagohyf whiey hndim'etlﬁ'lene chloride,
triethylene diam ne, and bis(dinethylam noethyl)

eFeen 1dnar pqetonepmpomeight ratinginghe mngeiaf akoylel g1t 2rlagspectively; with
| , ively;

ialsp End heliBAE BlorPRing b ool ol BRBER. ' Y o0se)

TH0O37DI | Bmt‘alr@dE)aM}zﬂt eysteme ipriedea tenbinatiop of pddesl of amine catalysts

illustration ar e not to.limt. th ..

g i 8s sc'bp@l Hveﬂ‘l“?‘g‘i‘ﬁ %Xﬂl\/lgffﬁn‘?t T@hﬁi‘%ﬂﬁ i gjpmine, and
of . brom nat ed dlester di ol vvlth @lc dri.de
| bistsbmetsxlamanogthyiy sther ond il RABEE:  dakt 3 ﬁ o wgight o in he

m xed ester of tetrabrom)pht haI i ¢ anhyd

dragge of ahaut §i20 ¢l a?ﬁaeg}vgbg, gpgand HgPon;alr Adl ﬁ&pr@cessmg needs.
ogfé)gﬁf at gtﬁ? gollgﬁﬁy% g&ﬁﬂ:}} 851% gregénééda ﬁﬁm&% of @ﬁﬁsﬁgﬁéﬁ) and are not

achtendeditd hmsttthe gerwgcev@e(ﬁtl‘lﬂ mwentigqoer i od. The m xt ure

was cooked for 20 3 hours at 120-140C. The m xture was

vacuum stripped at 35 mm Hg and 130C with a slight N2

purge for about 1 hour. A sanpgRAMPLERKEn for an acid

nunmber deternmination and the value was estimated to

bBeadsiontof Brominmied gigsten dicd xiidercedGanfydoida3 nol ) was

added to the m xfgure, which was then stirred for 30

mM930ks, afSAYTEK cRB{78e didie flawie d retandbedr (19@s & oanenixed ester of
to be about 0.6. A further 27 g (0.46 nol) of

ptetpltoarophthelid eanlvgdriden shatthd diethyden2 Sglybal m&p:qulamasglycol Albemarle
stirred for 1 hour at 130C. The m xture was draine

i ﬁpamgat@@é vigscharged fop ZLJﬁ%ﬂtgrsm@ hepisd 10i 120061 tAﬁeeﬁ aph%dnde (701 g,

SF §2 l%? F}?ei.t@déﬁ g‘ :‘:’50"1‘2?%21 lg%qu‘g)teﬂéﬁ.bcgﬁ \%gture was cooked for
tﬁth%{u‘i‘a@%o 1190%€. Qh@i‘mxﬁ%jwta@%amf Hétipd at%%h{]ﬁ%laﬂd 130°C with

e mxture was .1 Wm% (X-ray tluorescence)
2§10t 053t RE'%bﬁ'ZDﬁéﬁlOBﬁ&ﬁﬁple 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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EXAMPLE 2 Reaction of brom nated diester diol with

acetic anhydride [0040] A 1-L, 3-necked gl ass reactor

equi pped with a nechanical stirrer, a thernoneter

' erature regul ator, a glycol-cool ed
&bp&@mg@%enser, an addition funnel and 5 apéﬂﬁzg%%oﬁson
flush assenbly, was charged with SAYTEX(r) RB-79 di ol
flame retardant (556 g, Bx&¥FpmPb; heated to 75C prior

to addition to _allow good flow) and stirred at 75C
Reqaréan of hramipged diestercdiglpidcesic alméde was charged with

I Cp aixhy4lr | ' :

B | 0 ey oot ool B! o ol it o Bipmetr
WitH3 teRp@ttves 1eglass, B glybsledoled (0°CNE:1luk eormidalet, iaf Bddiidndinnel and
al l owed the reaction tenperature tg rise to 83C. The

arategen Slush gsserbiy.was chargad valeSA Y REZ o [RB-7adiol Aarge ystardant (556 g,

U ST RS o b RIS 4 roh s vaer
nitSgeR OFH AR on YRRV cRRbed vith £k ddhly&@ideqD80.0Y¥, 1.77 mol), which

installing a Barrett trap and the reaction tenperature
waashenaildedaireppwis8 Ghe dioldiugng 20 mamiesi A smalb@8Chexothematwatnoticed
The reaction mxture was then poured into a .
duging thetpgditiom hicheallowad thegeartion tamneeaiurg to rispeto83f Gy (he reaction
evapoyr.ator .at 95C (4-5.tqrr) for 45 minutes t | ve

i85 hshend 1 cnlo s POl ey i oGP G an At tat
45hd ndet! ' . | pindRf WMoy sYASK distillati
g‘é?é&r%elr% tngmg%.r%?h% Zﬁ%%c@l uct ‘\%as re-heate on
riastdllings Batreteithptand khetreactibretemperatuey wasndisédier 36WDtordistilifacetic
t ol uene and 200 nL of water were added. The ngterial

agidsesprogect; fhe saginremitere rvsiben perred Fue eotoungPefim fask and
dpfl¥eibrated gthhQ RRES 8vaBlan Qg%gggg_%%’nﬁog B Bfufils of ive 629 ¢ (0.883

were

1B618,H5E %) off the piidusifas aPdRGEBow &y, TSacitamiliee of this pagiuct was
equal] to 4. VWile stirring at 45C, aqueous caustic

U'c,‘“‘-‘}?fd\‘ﬁa'%e‘haded until the pH of the aqueous | ayer
] a?ﬁlg&)r&uct-mﬁ rPNaREEaniiafs it ddDaBILol Re REABY %&i%&ﬁ%t) mL of

t hen ower, organic phase was [ennve an
tolorrsemd 1280 oduefeter avdrecrdded: b6 materiglrdissalvpd inviglyonecand formed the

b, orghaig layer. The hasouyesn Hied. a0 s a8 2556 footls iy then the
phi&s detdalforvdd w%&ﬂpg%? ?g%??sr %geahfaﬁ glel\énma bE EghdRto 4.

spectra were recorded ester
Whilewirtinnat A58C taqhielus edusan($6 v6)fwidsladddayiakibthy pHaf thepguaius layer
the starting material. The TGA i ndicated the

Was| abewi & J hadhesss werspdloypdia separats angd thegdheslowey prgagic phgse was

S8 dadtrrttbubtpndtsdior B iR tom i forone

HouPtl givd £1.61E 65819 mdle, 092, 5W4) bBf the phRIaM! =8 Alpale QRIS BH@H.CThe 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 %

C

loss at 339.7°C,
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[0042] Al operations were perforned under a slow
streamof nitrogen. [0043] A 1l -L three-necked flask

was equi pped with a nmechanical stirrer, a thernoneter

' fenperature regulator, an addition

3{"933‘153523& ed (0C) reflux condenser, a heati n%é‘ﬂﬂfz'omm@son
mantl e, a nitrogen flush assenbly and a caustic

scrubber. The flask was pRangedew th SAYTEX(r) RB-79
diol flanme retardant (pre-heated to 80Cto facilitate

Regetipmaf Grogtingted diastertdiol\ith dipfeerryiahlprepbkaeirbae cool to room
€ : d and
(DR ° 23 fefniahdNe e Bouhlrfel oder Kool BRach SE B BEACT 21T

[0043] t A Q4L thresmedkedflaskeina equépbedivtith a hidchanical stirrer, a thermometer with

di phenyl chl or ophosphat e (143. 40?, 0.533 mol ). The )
Ftemparating regulatesy an adgition Bwpel o glyrol-eeqled (0°Qaatitix cgpdpnser, a heating

di phenyl.chl or, e - S e .
e iioeg FHR SRBABN CotP BRHE Rl WA ypliShanged with
SATTERT RB-T0dieSamEetaida st (el HR8teAioBE € Mbifitatehby epsfewhich
65-67C for about 2.5 hours and then cooled to 35C.

wasiyedratlowedta gl $6 1wamdemhperate. Chlorgformd35mbwas thempddedand the

L j hes : of | _
G A3, it e Sl " TERSSARE rhe TrgliGh, el BTy, it
diftewdchlerophtabhata (id dtg, 0538 modn CEhedeaction mixture was heated to reflux

di bhenyl chl or ophosphate still present. The react,i g@
(6156 anddiphenylchierppbophute watpddsddroprwisg fodhe el oroform

uxqn
Bliiof ek gariba st s 6 RO MR AR o 61 C for
43507 e e U, PO Dk 001 g e

dnQ ik RadiiBA elikiafe WisheRBd agdiCat Fefhbiii6?° GYRfer fitdehoff. Wedainple was
A 20 white suspension formed which was allowed to

tekepdorR-31 NMR) wiictsshowed a emplHarpbunt hfunsgaoted diphenyichdarephosphate
| dtob . Wth L LT ng,

sl et B recie migtaEcvas Rispaotlsd dnos C e Shptbily £F ggams of
@g%iﬁ&&&%kgi% gvﬁ?\é%ﬁ%ng?@fgsnve& §¥ agrlnﬂiﬁg E{\gﬂﬁ?aééﬁf Br AHotRV29 hblrs. A

arate yer was .
samplsovas taker for Ph3leNMRe whirbshowekthe reaction t@ boviftoally cogplete.

1 Nt t | ve, 289. r ans 9. 2.% vi.el d) , of .4
M0 SFortzp ) 58 o8 e P pden ooV ity s e el
\Ql;ifé&luq{éﬂséan RBr8dd Mivich W?%dvé&@ t6 is¢pafakdGh " ) pt@fb@.\/(ffb 1H of the upper,
singl e absorption at . -10.6 ppm .indicating for ion
3pequn g ERt BgasHRddP bRzt (Wit RTENg, ARCOBY FAUFYE e ided
&oopvﬁgé R O pBTYE the Bduebith Rierdfill dbbie1 (¢ OTROSabdsORSe allowed to
[ 0045] A flexible polyurethane foam formnulation was
gpege petithé botonklongaacddyer Wasdmicenidated under fefudd® pressure at 90°C for
0051052018 PCT/ US2004/ 038Q7 . 3000 npl ecyl ar
‘%35'?’&]’1‘95 W@W%W G Tt ofshigh %@%ﬁﬂ'&ﬁﬁ% product had an
dofdl HENRr OF 6.69 GRS Nl\ﬁﬁfggécu%‘ £o0),) Hdvid a €absorption at
Corporation, Pittsburgh, PA); |a>.<E§lr). L-620 surtfactant
+14.6 ppim, inglipgting forth: the desiredzpateriah with exgellent pytind  of

am ne catal ysts (di nethyl ethyl am ne,

EXAMPLE 4
Formation and testing of additive compositions
[0045] A flexible polyurethane foam formulation was prepared from Pluracol® 1718 polyol,
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triethylene diam ne, and bi s(di net hyl am noet hyl)
ether); T-16 tin-based catalyst (60%5 dibutyltin
di | aurate and 40% di propyl ene gl ycol avail able from
s and Chemcals); water as blown .
A‘lﬁg ﬁé?’gﬂ J chl oride as auxiliary bl ow ng agen&ﬁ?%&swﬂ
Fl ane retardant conpositions of this invention were

fa@'OUﬁ &omtulhﬂﬁélglﬁﬁﬂﬁoiﬁ?o pylek HRNBXECOHPABE) StoRkne dnsocyanate

edlen in t efornu ations: areactlon@rodc

Mangdyr m 80 Bayes feorpasationg Bittsburgly & Ade 8B | #9629@ua’ﬁ‘éant (a

Pledoughage, BPSHasendtl \iopcs s, Loy eyt i

Retigtleay ;didnnige sind bifis(linkity] Siincsthylo xthen T-16( Di-based catalyst (60%

e RO P Goroptlpad ies VR S A SRRl PReicas

hter®: vleviag agunt; afd methybihtutide as egkilidrabPwirgtagestant
i nstead of a reaction _product, of SAYTEX( rt)P RB- 79

{0040le Beme fisrdan sompositians 96 e mseation were fogped7by jejuding the

d E
AL bl or AADHAR i DA AARISE ok gl A VI

BBo’@eﬂ:mneeretam made apsardiogiacse of the abovedixamples;itibinzg 519 flame

PRy bRaBROARRIAR SORBHR ALY PR o

cttlha:&penahjr é‘.hdmsﬂsz,llm RtQontparafive-cdngisiioysidre wiade sumlarly, but used

%WE%‘“A?@H&% PR BT o Ral g e g of e rastion

poaddt b TawTex® res ﬂfaﬂé dfar e aPIAROHOVOBRarled. he

components used in each of the flane 20 retardant
%osﬂ#r@ﬁlé'msﬂzﬁﬂﬁ@ serplenf thewrespectivs fpgmywers spbigctpiio Section A

Bﬁtﬂg Eﬁlﬂb f157 ft%fl; B%&ﬁ?&! a&ﬂ)ﬂe M{%Fﬂmze) scorgl fésﬁﬂ %hazsgérch index

e resu Rese taats. sunmarizes t
isassigried td mhtshaplemmﬁma’oﬂomng designatichst & nordissolotdtions] = just

f h h..of he f|

Sl RIRERERLS 1R e SA0A0L 3 edhiot o o BrIRRl 4 - dack
S loRY etanke 2oldratién;ané 5 =AgbyoLold@fo)0 100. 00 100 00

103@00 100. 00 100.00 Surfactant 0.800 0.80

0 dabled sstsdorh therroportons of %{@H@o&% we 5*96%9 1@9}118 flame

' |
Qta}@a%t Qox:\é%tgltﬁng- athe E%n% ﬁl J¥1§gse(%' FaR$ pl ¥ per i 41% Iﬁﬁ%g% polyol (by

wmght),:and sam@arizes ﬂ@ mbgudis of thesariests 064k 2 GurBmarizes the results for the

ety Ml G roply B8 Ot on ek B O oty A stadan

denBifiodsSof8Re/cofiipatifive datnpB3/ 43. 807 D acetate Product
of 8.400 8.400 8.400

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 0.15% 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 Ageat, H,0 3,416 3416 3416 3.416 3416 34i6
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Brom nated Di ol 5 Di phosphate Product of 8.400 8.400

8.400 Brom nated Dol Aromatic Phosphate 3.600 3.600

3.600 3.600 3.600 3.600 Hindered Am ne Antioxidants O
0.12 1.2 Reactivity Ceam Tine 1:

SO2bE% 00'5. 10 Rice Time 4 26 4 55 10 rViEfuegser

150 303 Peak 2 290 Peak 3 350 Cal. 117, Sec. A Char

engt i T3 . 1Nn. 3. 19 I'n. ] I_t [
Pio ﬁge&E\MeC]'ﬂ sec 0 é gﬁo gnggr‘ ér-nr_r‘ J]4591H \;'ﬁ&{z ( (L‘gdgo

101&n91311so<§m&s3 Tenper qusieey 1846071426308 C41.82C| 43.807

O no g sTotrgrar on. L =]
gf“&"ﬁﬁp Pon: 2 s Iif§HPo yePf‘@\N, ?lii& meldi um Yyel | ow} 4
anml e AP

Drompinpip ’x el n\Al/ orangg; 5-=lbrown 115-TA] Sanp

ﬁlphd?ﬁﬂagéei-odﬁbﬂ@ 00 10000 10¢.00 gurfact psroo0] 88 0.|g000
BrOSﬂﬁtedlﬁnﬁ ne Catal ystls 0.1%9 0.159 0.159 20 Tin

? al. t 668 0. 668 %69@8 3§00WI ggsgtﬁge -G,ngmgﬁ% 416, go0

Bl owi nn aant 160

A e v A LA ~AY4 V. TTUVJU

Hﬁiduelnﬂaun[aﬁnmidgmnate 46. 374045, 374246, 37  Bi 02 nat|ele
400 (/7. 506, 0 Z4 omgit 1 ¢ PHosphat,.3. 600 3. 6Q0
g%‘b‘ﬁy 16 \L&%&Wn’:'ﬂ% p(“g’/llggr*n/anQQ 17% WP

Amine Anti Q)dedmnd s 1.[34F Reacti vilt y aJ;ain*tﬂ'i rre \1Nl§
Rise Time 4:25 4:35
TGA Peak 1 150 303
Peak 2 290
Peak 3 350
Cal. 117, Sec. A | Char length 3.13in. | 3.19In. |- 3.03i. | 3.12in,
After burn time | O sec. 0 sec. Osec. | Osec
Scorch Index* 2.00 12 0-1 5 3 3
Temperature 184°C | 182°C 180°C 184°C | 182°C 184°C

*) = 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,0 3.416 3.416 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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Gel Tinme 2:30 Rise Tine 3:50 Cal. 117, Sec. Char
length 2.34 in. 3.63 in. A After bumO sec. 0 sec.
time 5 Scorch Index* 3 1-2 Tenperature 185C 184C *0 =
' | gration; 1= just discernable discolo | on-
WP?E‘%@Q%?& low; 3 nediumyellow, 4 = dark ﬁ@f{hgzﬂwﬁson
el | ow orange; 5 = brown 10049] Further enbodi nents of
Ne T nvenilon are.as 1ofTows. (00%Q]_[AA A nmef nhod ol
Aade erAntioxidents nol vur et hane [ i conposi ki on of
I}g%ag 10 &R i socyanafe and pol yol | {Mfi ch
et ho onpr i A —a—pot- e r-zhi+-on
ormul ati on: one reaction product p2:3a
rom nat ed TTert T rester drot—amd—am
| cohol - r eackRigeTiment .| whi ch ageft is (i) an | 3:50
r) copt.annin fr four t¢ qut el ght| carbon
M%,lb’ elc) Qﬁaﬁhl gal %gl]f]ﬁ cant gra%i%g frgm wo. ta
Hout ei ght kaghapsat onpgsdel 1 1) af ggast one
I hydr ocar by} gaposphate|, (iv) at lfeast one
Ha-ohydr-ocprbyH—phosphat-e—nhefer—each—hat-pgenr
tSsorchs chl orindex*or brop3 ne, (v) ati-21east one
i hydr ocar byf_chnlorophosphat €, (Vi) _al_Teast ofie
i hal ohydr ocpFemperatpeor b6 phat e | 1#h&r ei n_each
Yoad mogistolatioin, 1 S judtdicbdeatild diolofatidi: O Flight, yel{ow; B = medivhey@iiéw; 4 =
datkeyetlowipraigersee biptvn  chl or ot hi ophosphate, (viii) at
| east one di hal ohydrocarbyl chi orot hi ophosphat e,
wherei n each hal ogen atomis chlorine or bromne, or
(ix) mxtures of two or nore of the foregoing; b) at
qoe@qt FRBertnibemfdsdtHianitiorat de@ilowand 25 c) at
east oneughenol ic antioxidant in which the phenolic

103 (AA)L ubsethod pErrodringaflexiblenebiecthane Bam qompogigoref the type

group in . ‘ . . . : . o
2005/ oszo@“ﬁ%ﬁb@%%@fwf g’hi’gélé ;Hoéﬁ“’g‘n’? opgi?égmgﬁdmg =
car bon at crpolametizativen fatrhglhtiope oup has in the range of 6

a) at least one reaction product of a brominated aromatic diester diol

OO0 N O O ) ) Q) Q) Iy —h = ——75

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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to 16 carbon atons; in anpbunts sufficient to provide
flame retardancy and scorch resistance to the flexible
f oam bei ng produced, and (H) reacting the resultant

f ' to forma flame 5 retardant scor
r@é%&%@%l exi bl e pol yuret hane foam [0051] lg&rés!szlg\mmsson
method as in (AA) wherein a) consists essentially of a

reacti on PG t8khoudd cABEYAbhS @RSl alfyl Brehftha 7 8E rafife of 6
tetrabronopht halic anhydride with diet )r/grene al ycof oo

and propylt@Aé cgiboraemsor consists essentially of a

reactj 0 f Q.6 I I .
i ah k! S ondl MR AR Lo SRBELB U et
Wi t h forre bbing pratugtd) end (Brrdacting ghel endtagl fornblation] 20H2h a flame

AC thod .as i wherein a). consists
(ess)eﬁ@f@]g‘ftﬁco&f Bes%sggt%e Ifﬂ?%ﬁg?‘“eg?am'aceti ¢ anhydride
[8081] & (ABX Al nRHioR s B (AlA9 w%mm@ﬁtmsmﬁﬂymrré&ﬁoﬂ%hw of
di et hyl ene gl ycol  and propyl ene glycol. [0053] (AD), A .
met hod as §naghxdside,awd @i mixgy esigh of Jetrabromaphtlalie japhydride, with
reaction i h :
i xed oot SIOEHIGe dhcol it ol el b ARG SRAA Ay 87 rédction
di et hyl ene@refugt oif andihydreqastiyk rehlagbphosphatd Go842 MXE] eoster of
nmet hod as ,j [ el nsists essentially of
oncts on iSRRG Silalls AL EaC 5 bhirtyi e ol
[gﬂmﬂ (‘{&él ex rt?fhotiiei i:na(lgm) mh&hfnf@bdma}s&réh?edﬁﬁélge)f g\mésdg?mt prgc)iuct of

i et ene col .a ro ne col.. ! .
A et hod  2S5HE SBXAR A o iet] PiEn R e R iroReRbAlic AhyArige with
at | east onghylbmdilgtol @ldydpdlead ggbainenyl ani ne in which

t he alﬁl rin s%.st ituent or substituents each
[98H ailAD) A pEnod anigdAd) wherein) gorgistsesisotiallytaf ageactionseduct of

AG A net ' s ' . .
(ess)ent i gF Iay %?P%ﬂd&%%%tg\r%@ﬁégh%d%%é eé%%ﬁ%?phthahc anhydride
3, 5- di -t erwithbdiethyleds giymdi mdydrgpydeme lelyealpi oni ¢ aci d. 25

0GR o 12 e B2 mhepah o fSheidly gl appot of

a m xed eslighenfllchlofiphesphaeRidatniiatd diterbiteibrifophttialic anhydride
di et hyl ene _%Id:ﬁcol and propyl ene gl e/col , Or consists
essenti al | ethyleneglydobsnd meenylpse elyeol a di hydr ocar byl

5T PRI 39 th @AY i i iqui
[tﬁgt ?ag‘f&gpno ht hal i c aWd%%%‘ﬁ\?\# ? ﬁnsgﬁ se(tasﬁgﬂtlglr% °5?§5‘Z’:“S‘i one liquid
and propy Iﬂgﬂry@t@ diplsinylagine\im sihizhrthdodlicyl oingi sabsituent or substituents
essential ly.of at least on i quid al kyl at ed
di phenyl ar%xcnhewn?af‘f‘ % _qet?gag‘f“g%gcraf G @ sti t uent or
[60865 t (AG)e X method 4 if QA RitiRreinc) h@istsea@atial b WO, -C, branched alkyl
2005/ 052018 PCI/ 1152004/ 038071 oL
ester of 3,5-di-tert-butyl-4-hydroxylphenylpropionic acid.
[0057] (AH) A method as in (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

18



of about 4-9 carbon atons; and wherein c) consists
essentially of a & C9 branched al kyl ester of
3,5-di-tert-butyl -4-hydroxyl phenyl propi oni ¢ aci d.

[ Q/Amathod as in (AA) wherein a) copsj
e‘gggﬁ@s{ogﬁf of a reaction product of acetic Eﬁ*{@%’@?‘é"é"““
and a m xed ester of tetrabronophthalic anhydride with

5 diethyl eaeaba{xﬂ/m lcma&siaﬂaa@ éﬂdeﬂﬁeréih)é? %nsm‘(ﬁhﬁé&hﬂlybc)fa CrCy
consi sts essenti al of east one quil d al y at ed

di phenyl anbrﬁ@hpchalm egtar @fr?eS &-w;tfbumlﬁgbyé%slphw@mpmm acid.
{
PS8 | AP RSB0 B el 150 085Sl AUt productof

a C7 C9 brmﬂhaﬂnyahdwdmd%trmtedoﬁsteﬁ oBteﬂnab:bmbphthahc anhydnde with
but yl - 4- hy ni c.ac 0059 AJd).

ot bod e B et ol B e r Mergingh poins Soeghally of ot
reaction pra#bd liqid alkylaed HiphedyRndRORSINEH e IR tﬁ'ng substituent
m xed ester of tetrabronop ht halic anhydride wth

di et hyl eneorgquymentfmﬁclppwwemhegmgeoﬁf abapict-8icarbey atoms; and
consi st s e\%ﬁ&éﬁlhﬁéﬁ]ﬂ srﬁgés@an’[v%ﬁi?b I@:ggmhéhggmﬁl%kdé}%ﬁ Sitert-

di phenyl am ne | tuent or
substltuenblayléah}fdmwlphalyﬂpmmomhecldange of about 4-9

@?&g g‘f’zl\)sbr et d &? Q} %&%I{E& é:)) P&s?srlss essen%al?ydci%.reacﬁon ¥roduct of

[308 68 i - t( erdla.ﬂ?mmd:roﬁladﬁylﬂtw aoﬁemumhaem teﬁ’e;bﬁolﬁtﬁihdlﬂhc anhydride
Al od as.in refn_a nsi sts

essenti al |§7ﬁ‘§@n§yf;eea&lﬁoé ﬁn%;vrea:de&e col; yyhgisinR) consists essentially

chl or ophosghat igaspRele éhqﬁidxﬁﬁyl@t%a }R'Bylamme in which the alkyl ring

tetrabrom)pht hal i ¢ anhydrid Ii?] di et hyl ene gl ycol

and pr opy| Whitegny ep pubstipenta ﬁaphbgon@m]m the sange o€ gbw 4+9 carbon
20 of at |

20 Ch T B ATELARY ol Bl RS AR o
contain ind 5-klete_rtémgé-4éiydaixplphem;ﬁopmmbmd. atons; and

@pg‘{]e I (gg )ei?c oals d BE (S&S %vrllntexl'e%ll al‘.) COIISfIS'tS essenugf?y oqla reactmt(l-j product of

3, 5- di -t erdiptiedilchiofophyshhers YhPirant Bt R @R ilzomepkehalic anhydride
[0061] (AL) . In a fI exi bl e pol yuret hane foamla((SIL 4

conposi t i offitiofietlens glyrol st prapylenp elicel; Mereind) consists essentially
i socyanat eofadiqeé%f’ |o¥9 hi aido ] *alﬁlen}lﬁﬂﬁ& iffhich the alkyl ring

surfactant, at |east oW ng ~ agent, [ east
cat al yst substituent ot suhgtlmlhﬂs raoht eontain trhide | mqge oﬁ ebmn4-9 carbon

whi ch |
For mul at | QRO B4 el B ot Rl o RO X B 5t eser of
conponent 3 ﬁ&-ﬂeﬁﬂﬁW&ﬁHﬁxﬂbheﬂ?]pm;ﬂﬁﬂc Eéld of any of

Y7 oL o biemhrribban oansopestim ot e b raedemiing

g 8 % :)Is |S tels (;?]&g#ﬂdfa@ r?ﬂg p@%&l@fﬂ'ﬁg WatbAk 13 on@ RNt Ot feast 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 ¢) 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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CUfy Docuna*~ 009 @I cl h4FFAFI GTl1 ONUQ2) S47 u k up
yxe.dac ' 21 RO0] of (AA)-(AK) in a polynerization

f g kgt b1 EeHPr i sed of-F8bcyanat e and pol yol al ong
with at |east one surfactant, at |east one bl ow ng
agent, at |east one catalyst, and reacting the

m xture to forma flexible polyurethane foam [0063]

(AN) A net hog (ﬁ%g (ﬁli Afh fﬁg!?}ﬁ'ﬁeﬁizﬁu&ﬁf d atlof?)com?figedic%f isocyanate and

are included as 5°pre I qui d composit
sai d pol ymerpokat ialngfvatinatllesst ome surfoGa], af k@t oe bivwiog agent, at least

1 S0 1 AR i e 955 S ptan o

;ﬂ%g{ @AN) bA , madhed Cas. 1n5 @Ahb‘ a&lhéré‘ﬂﬁeﬁld td),g 8h,heid @) lar@fincluded as a

, and c) are included in said polynerization
f or mul at i on.praforpedie)id @mp0w1m il palyerizatipngprmulation.

oBkaf PEROPEEIRLE B (G BB DLB). B U n8ed incividually

f or rrul ation a&ﬂk)rla@ subdmﬁlﬂa’tﬁﬁs Qﬂ‘ l&s lhérpalloﬁ,a),aj)g and c), so that taken
wherei n the wei ratio_of a) plus c) included

in said pol yagat ez"aﬁlloﬂf fadr rAM é‘Pfioﬁ) ,age i included  ig gaidopolymerization
5:1 to 25: 1.4 9‘? n (AQ A nethod of producing a

flexible poI uret ane foam conposition of the 15 type

f @068 (AB)nA smetyladaaselmruﬂaypof )(AIA)-(\MO)CIwhemmom a weight basis the

[ I I t
Cormul at T on HoRars SichidolifciBiRe i Delseizstion forpylation are in
in any of (AR r{of ANGo (llﬂ )ankiSRkdrEinGthE %lélﬁ%ﬁb Mta) to b) plus c)

formulation to forma flexible polyurethane foam
[0067] ( AR) incladesiio saidinehaeerizafipr formubatioolis/inrthe range of 5:1 to 25:1.

| ABKETERL A s Eh bRy APuB R TBRPGPRd Foa papositon of the

catal yst, anghdlsimeaofrageRocyahBRr sid pbi®l, cafRangRiivdosomprises (I)
ingredients used in formng said polyurethane foam
are further ieSnHRE siddaopelymerizatione faymudaiionr aafemeretardant additive

product of g hrom.pat H{J‘raﬁga{)f fAB? &Rﬁ%ﬁn&j @h %R the resultant

al cohol - react! ve agen ei'n'sa
al cohol -r ead‘bmmﬂat&gﬁntfoma(ﬂe)ubampcﬂymmhhndﬁ)aﬁﬁnt ai n| ng

f four to apout eight carhon atons, (ii) an ac
hO0F e CARh ey grefar tfJeinle pobawethaneg framy spwaﬂsmon formed from

Z: olmcse:alsgi \éﬁgaﬁlgoﬁéﬁ%hydr car%}){?r&@%ﬁ H%ﬁ Ho‘%)’ surfactant,

each hal oge m_atalysatandblwvmgl bgemt nehearembh@mmpoqe(lm)orangredlents used in
: :g:: 82: %llylgé Sa‘iﬁ rpg%rlure%lllqa!nor-:rfc?zgllq gfqep Rl%lilgf co(n}l/ﬂrzseg tof
a) 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, (iv) at
least one dihydrocarbyl phosphate; (v) at least one
dihalohydrocarbyl phosphate, wherein each halogen
atom 1is 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
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di hal ohydr ocar byl chl orophosphate, wherein each
hal ogen atomis chlorine or bromne; (vii) at |east
one -20 WD 2005/052018 PCT/ US2004/ 038071

%Eg%ﬁg@ﬁpyl chl or ot hi ophosphate; (viii) at #Eﬁﬁﬁwf?ﬂcﬁsan

rocar byl chl orothi ophosphate, wherein eac
hal ogen atomis chlorine or bromne; or (ix) mXxtures

of two o dififiir6eadtiyl t ciforb@iopEGpRAte; Tvill) Al 1da@A%he ONE
hi ndered am ne antioxidant; and c) at |east one
phenol i ¢ adhrlebyidaeeatby} ncliprotiionhp®haise ntyhereiny jaagh | s
substitute ' ' I pin
ohi ch i et SR o Bfkfnd o i FREE R | 0
about 4 caetmere ofithefireguig; t he al kyl group has in the

ran of 6 .o 16 car,bo 10 atons: .in,anounts
suffgiebai emaftl%as&l)‘??’&@f’tﬁ‘sfe?%@ﬁ?’% ﬁBﬂ} and scorch
resi sf)anceattlenst die phérdkit BhtioxidabBIRwHQOBSphenblE) rifg

conmposition as..in (AR) wherein consi sts,essentially
of a reactﬁsaﬁbsam@n al%(@ﬂ%%ﬁlfﬂ@faﬁsrammawwl&ed

ester of tQkdRRIRIMMED &L 5 RNANEY IF980 Wbdub4 cdBon

di ethyl ene gl ycol and propyl ene glycol, or consists
essent i al | 3tows$ and thealkyligmvppesiathe rapge of 6dp A derbemr by |
chl or ophos . and a m xed ester of

t et r abr onop alic anhydride wth diethylene glycol

and pn epyhensfiidient tlproviddiit@iretoridicyAnd smopwh sesistane adhd flexible
(AR erein a) consists essentially of a reaction
prodd@™of acetic anhydride and a m xed ester of

006812 XN BéMFdsition aSiRYAIR) Wikersth by tonsiéls dtkitialy 6MEreaction product
gl ycol and propyl ene glycol. [0070] (AU) A conposition
as in (AR) otjx?mve@iw@d&)wmn@é $ster; ek iirplypmgplyhalic anhydride with

reaction pgigéiiete 1ol 2 fé}?ﬁ 8 ﬂ,g% -

m xed ester oﬂ tee% %I)E)_r (S?R)p t%flg%yg : gﬁ y rgtig%e l\/1\/| t & reaction

di et hyl eneprgéuct o¢f andibpdrogaylbyd nehloroplwsphatd GOd1h @ivAl #ster of

conpositi ' Lein. A sists.essenti,all

of b r eactiCaiopOhrielt s E G efOREe Sy 557 BObHBeglveol

[ﬂﬂﬁﬂr]] a((’_jftﬂ')x ﬁzd cafpasitionhs JFGARELWM @jltbhlﬁété ?smﬁ?ll&l?ﬂ d ﬁﬁ‘jﬁon product

Wi t i et eng cql a prqpyl ene glycol. [Q072] .. )

(AW A conPEssHs ngdgge ek %Megﬁ%t@r%maesowh@ﬁgf guhiydride with

essenti al | yetRfledd glycdBald (P& 1enk glvist, al kyl ated

di phenyl am ne in ich the al kyl" ring substituent or

90 ¢ (gl@e v gomposition as in (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) Acompositionasin(AR)whereina)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 compositionasin(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 composition asin (AR) wherein c) consists essentially of a C,-C, branched

alkyl ester of 3,5-di-tert-butyl-4-hydroxylphenylpropionic acid.
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each contain in the range of about 4-9 carbon atons.
30 [0073] (AX) A conposition as in (AR) wherein c)
consi sts essenti al | y of a C7-C9 branched al kyl ester

oy ert - butyl - 4- hydr oxyl phenyl propi oni i
SHOdIS CLo01s bt Ushoos) b38071 [0074] (%9?’9%3"4'"“‘”1
conposition as in (AR) wherein a) consists essentially

po74 (surt A@&n@is%ﬂ% inQARFWhSEIR ¥ ohsits %&tﬁﬂﬁbf@i@acmn product

ester of tetrabro ht hal i ¢ anhydride wth diethyl
gl ycol andofofnpy gﬂldw@mdmstee of itrabromophtbalic mhbfqnde with

of a react

chl or opho s%ﬁtﬁ¥ é}g‘g}? gn&riﬁrg?yl%%ﬁ%? g’ 4 é‘gjéi(eslhstessefl]lany? fareaction

?L I elait I opredlictqia%ih?lritxgaﬂm eidomplpﬁsphgt:t a.rheltfem ln)monﬂistséssentaﬂy
e a r ubst.i S ituents e

cont ai nyl n ft%gle?%r?ag 1@?"2%&1?{%1 (@pqggy Iggine lﬁt%ﬁiﬁg%@@l ring

wlnEr lel n :I)su@ﬁ?ﬁéﬁ of setitireith dhdhycoafaiinGhe ¢ohge 'IRBARA-9 carbon

al kyl ester o

3, 5- di - t er#0mBsiEp wherging eonpistieateptiglyobe 6miCe b@@plwd alkyl ester of

[0075] ( SRR ein

consi st sA?sg?}}tl al Iy %ﬁbx?@ggﬁl}gﬁ?%gt 10 of

B8 6A%n hderhphsitionds in (AR xwhkreis plzonsists essentlally of a reaction product

tetrabr orm 0

and propyl eneggcl yc%ﬁ{acéﬁ slxﬁwéte%%fﬂg?ag’ @g}@'ﬁ?ﬁ\y ide with

\%Ifq aL Ihe ahftll:}d:am Q_lymlmnﬂb}ﬂbMémtg@dold wh&eigy:l) aonsive dsﬁnhal}]y of at
ich the a [in sti.fyen stituents eac

contain in® ‘fsﬁé“ lé‘ﬁ‘b‘gal@i tﬁ‘% 5@15 "haqlﬁﬁ]gyl rggpubstituent

wher ei n C)orGRBsHtshfs &me&ﬂmﬁhﬁ meoffang;b /a8t £O2RMIE Gtoms; and

al kyl ester of 3,5-di-tert-

but y! - ywheé@w Plﬂ?@ﬂ?’fﬁ p&sewaam pﬁa e Cobrapched eliylestay of.5-di-tert-
conposi t| );aa)g:? consi sts essentially
of a reactl on odu @qﬁﬁ&aﬁd@ar y?’ chl or ophosphat e and
HOTEIx Ril)esA eﬂmmelthm inl6AR)wien¢ih a) donsxstawshgndallydﬁ‘ aneddtion product
Comer L 2" P GBS 505 450 i B bt
di phenyl aranhpdride withi diéthylée g@}déyind%ﬂo}fyﬂdﬁg P Evhérblﬁﬂi) consmts

or substituents each contajin_ in the range_ of about

carbon atStretiallyif afeast eneliquid @Bﬂ?feé diph @3’;1?@#?? i Wl}ldbﬂ'le alkyl

a C7-C9 br Bﬁﬁt@hﬂ' CEBhBhts Qhch contain in th ]
3,5-di-tert-butyl - h)?drox phecnyco%roﬁ?oﬁf%ngggfﬂé’ou”gcarbm

[0077] ( BB;mw, e@chwbw:mcbwnarsts |esse1(1tiaﬂ1y ofin€y-€5 hraac)hed alkyl ester of

consi sts

di phenyl c g{%%ﬁohdlb\( q{ygl%é‘%lﬁg&&!%% st‘:?Iér of

[ﬂlé‘l A altBB) rrg’phml'[mlsitlon afih (ABRI W&lﬂ@) cwasid‘nsbséssahhlw ¢fMGeaction product

gl ycol and _p rein consj sts .

essenti al | %Slﬁ%lyl n@ﬁ%’? Jéﬂt? |a&§| &) IHK P‘“é?"e tetrabromophthalic

di pheny!| anhfirids withi fidihyidie wclslvdnd p&w&né Pevasll w&% 4 Consists

substituents each contdin in the ran about 4-

car bon essentially of at least one Ilquld alkylated phenylamme in wh.lch 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) Ina 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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atons; and wherein c) consists essentially of a C7-C9
branched al kyl ester of
3,5-di-tert-butyl -4-hydroxyl phenyl propi onic acid. 30

[ In a flexible polyurethane foam

C@%E&g{u?ﬁ?}] of the type formed by m xing isogggﬂﬁogmwﬂ
and polyol along with at | east one surfactant, at

| east one dak@Vvitnast oﬁ@c%%s%%@fe%&%ﬁe B&Eﬁyﬁ?ﬁ%%&%&%]wmch

agent, at l'east one catalyst, and reacti ng t
m xture, to9EPHssthsinshision indhe polymerization fomsulative of a flame retardant

ot ar dant Cana ARNCRRATCS AAEREY. Bl ol ot AR

i ngredi ent®B3), b), and c¢) of any of (AR)- (BB). 5

9] D) A.net hod of, produging .a flexiple . ]
0 DR sleritd BRI fh Birethinn e commpsirin vhich
i ncl udi ng rhethd BB pFiSds MclmiHg a AARE Rltar@int Sn GREPRTbinb St of any

a polynerization formnul ation

any of (ACI‘3)A§BB in ID /e, ] | I

conpri sed ¥f L—é%aa@e Yenstzatigs ffgrayulatipn pempviseh ofisocyanate and

| east one Shredeg: |

| east onep%%:&gggﬁﬁf‘st, 3ngas{r:§%ct| ng t’%ég}énét%?%?ig%ﬁggéﬁﬁtbm

a fl exi bl enpottelystednd aepstifgpthermixire[t0) 086)a feRible polyurethane foam.
ur, e foamas in any. of < wherein the

(B680f - BELH DolyARTHER. tol Y in bt LA LD Bt founts of

used i n f compogenBak thgrdhts b ¢ sl in fo §did ixture are such

wei ght basj s él t he proportions  of b% to c). are in

the range that oy ejeht basis§1) thepsopoptionsigElfe chHe inr e rageeer 3:1 to

a) 10 b) pkHnER) R Weigtt RRioRBPB bPphuR c)lis Panke of 5:1 to 25:1,

[]0081] Even t hough the” enbodi nentS™ herei nabove “may

[PO31} Even Shobgh thecabodisentsdwesinaboveBayaafit tor substgnoes)icompenents
' : y PLi:SES. wQhy 1S, the

opph gt e bEH rense OGRS ol e o tho substance,
comporedt @nvgredierit hs ibaxistedbat thadt tindeljast biefor: if wad filbdoatacted,tblended or
was, first contacted, blended or nixed with one or )
HBFL b Rl SRR UL SeHaBir eSS ol o5 g B o8 i prmed in
solutiod, o Or Woeldi ekist $0hottfb@ibd 1A SolutiolVll B R¥br8hnck fwiltPthe present
formed in solution, all in accordance with the present
deiogyrey st matters pot et & bstanis; compapens oxingredigniaray hevnipe ite ariginal
iRty 1o8EH £eni@Y TeQ&i‘éﬁ of Asdsfdringtid dugi',rng Ble Bk gﬁﬂ&;ﬁ Edhtacting,
through a chemcal reaction or transfornmation durlng
biendingcuixing, off in site formatinnaificomigeted il anckidanpe withxthis disclosure.

j [ formati.on, if..conducted.in accordance Wt

(ke s PR RS RAcTRhle BrfaRio il Pt bersfe the
foregatydesciiption lienot dsitbraded € limf, dridshH\uld 6bi KefoondthRE 8 Gffting, the
.the, foregoipg description is not intended to limt,
inygpfions iechapistlag ex patigugPrgsented hereinghover he

invention to the particular exenplifications presented
her ei nabove. 23 CUAY Do .. MMl nsW zeMSPEQFI GhOMt 02) 547
urk.up yan. doc. U ~nar!!
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CLAIMS: 1. A flane retardant which conprises the
reacti on product of (A) at |east one brom nated
ar'owur T HiEsTer giForrwrfi*{ B) at | east one

al cohol -reactive agent which is (i) an anhydride
containing fromfour to 5 about eight carbon atons,
(ii) at least one dihydrocarbyl phosphate, (iii) at

| east one di hal ohydrocar byl phosphate, wherein each
hal ogen atomis chlorine or bromne, (iv) at |east
OE‘EA hbydrocar byl chl orophosphate, (v) at |east one
d Afo ydrocar byl chl orophosphat e, wherein each

hal ogeh. at oA flamehrétardanewbich Ro@pTisss, the Madtic prodaciof
one di hydrocarpyl .chl orothiophosphate, (vii) at |east

oH® di drashors Biominased &@“@HFGF%%ﬂW&%@phat e, wherein
egph halieg ?Bnéa&l@gﬁdl Seddiive ?é&ﬁ chqg glzlaﬂn )gfndk\q:)iﬂa ning from four to

m Xtures of two or nore o ore
r et ar datmtut eighocadborgatbms,Glid bnbedst uhedmwdro(cﬂx)aybphtsphéts (iii) at least one

ey b ) LRSS IBB TS o
gl ycol (1v)1a'i Iéhst bhef dlﬁj’f(ﬁ‘oéeﬁﬁﬂrﬂﬁﬁbp@%ﬁﬂtg é{{gattl@as%ﬂ% ﬁhgz'lohydrocarbyl

wherein (B) is an anh de or rocar byl
chl or o?iﬂ@@ph@ﬁpéateflwhﬂeﬁll eanbhalegfar ztamtls altloonel pnigrotone, (vi) at least

d

et ar Ao UaabyT o cEnfot i iiah Fesy ot dhatoff foperty

chl or oaﬂmﬂhaptﬁ)spﬂdae Gvhefeih b@dlﬁa'l@geﬁradﬂﬂis aiéieddriotthe, or (viii)
Claimb5_ wherein said dia chl orophosphate is

r
di pheniHxtaIgs Qfm‘éfs@ﬁ@t@tgwfm‘;’lgomgane r et ar dant

accordyng t 1
oe0r A0 % Sl Rl Sl ORRP| S BRI e kpeniaty o
ch mtitey estee ofjieyrabloneuptithalio Bgdiyell’ltde wiihydiethyleas ﬂly‘obl&rrﬂl propylene
Cﬁ& i, an anhydride or a di hydrocar byl

ophosphate 25 8. A flame retardant according to

d ai m4 whersgej A ] :
ester %f t etAr3 g%?g%%lﬁ%‘:?%ﬁ"%% ?3%,1131:1 vm%? %indﬂB?tlE;a}I}f gﬁhey dride or a
glihydsbcaabyl qhia:rpphosp@te gI ycoI and wherein (B) is

acetic anhy r et dan $ccor

Caim? ?\eh?f“?ﬁﬁ 8‘6‘?1‘31"% mémgég W’a ergn 8%) c,‘gél& anhydride.
ester §f t ety ﬁaﬁ@mﬁahh@lce&rdggw dniiger thﬁlrﬂc(%;@ixgﬁ&;ﬁ

gI col and propylene 30 glyc and wherein
Iop Q?hhaiﬁophosphate 10. A flane retardant

sccor 40 8 kR 4Bk O AR APTORL,
dihédrbpiospieate isydiplhengrn chl@fogﬁudpﬁﬂte

7. 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 an anhydride or a dihydrocarbyl chlorophosphate.

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.

10, A flame retardant according to Claim 1 wherein (A) consists essentially of
a mixed ester of tetrabromophthalic anhydride with diethylene glycol and propylene
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-24 ON nenl " Rmafi 61w 2 al' SPEC | CAT1Q vVQ2754Th kk p

.vm aooerz 112007 glycol, and wherein (B) is diphenyl

cHr BT BTG sPat e Ty mr-protess for preparing a flane
retardant which conprises reacting (A at |east one

brom nated aromatic diester diol and (B) at |east one

al cohol -reactive agent which is (i) an anhydride
containing fromfour to about eight carbon atons, (ii)

at | east one 5 di hydrocarbyl phosphate, (iii) at |east

0 [ L by hat rein each hal ogen
aglgrcn&f %ﬁcﬁp%r?l{nn 6%)&%?%&?%@?%ﬁ% %p\ﬁg "l east one

di hydr btar byA pefebsrfopprepaiigl £flatw fetaidant viEsh céMBrises reacting (A) at
d%hal oh%dro,car gyl ch] or.ophosphat e, wherei n each )

hisP% §BR betrampted agomatic digstesdiolisng (Bhat legsy pye aleohelgeactive agent

iy o . /. iy
et R flylite oM hRle R RO RO AOG clohht drbfh aloBRVLiD a least ome
edibldioedrbglphoaplmte, i(di) ahleastione dialdhydracarbyl flibsphaté mivhérgin each

I xtures of. t .or re.of the foregoi. to fo a
helbanio inehlRTe arbroming, GXbedesit S AnHyornbe higioposphate, () a
O o Ay PGBt pRate  ACTof calh KB aPGH R chlorine or

alprampmnes (vi) atleasylope dihydrotarbylhchjerothisphoaplnge, dvingatileast one

ai - i drid . : .
R SEoUEt <Pl IR S5n e stomy i chorine o bromine,
agrq@tifinfigtires ¢F taordr hiorwﬁﬁmeifareg&h% it forfied feGctistipradndsle.

15. A process accordi ngito Garm 11 wherein (B) is a,
di ar yl L&hl oroprosessieseading te Claimpl lowhersind &g gpagisty egsentially of a

B4 S a5 SRUGTOAELS S ppyins ol
d ai m 18l wheX piobessApcardingits Claimskewhérainl (B) & arpandidride or a
(r]giée‘ﬂ esh r of tetrabronmophthalic anhydride with

YHOtE ﬁf%%‘}osa ©propyl ene glycol, and wherein
(B) isig@n a ' i : : ; .
chl or o});ﬁosphm]a%{%?é%%f:wﬁdggg% gggﬁlg@?gfrf !:lﬁ]g(BP cI)S aaeg? ?nnhf,fn de.
wher ei 1. (A) Acproséss ascardingne Cldityl lohexeinr(By) ésck diatyd chlofophosphate.

t et rabyonopht hal i ¢ anhydri de.wi th dji ethyl en ol .
and priby ! eAPPYS aRCoRlie 6 i i saidifa] iSrophosphate i
adipiyeihiyl el@oropRospBateA process according to Claim 11

wherein (A) consists essentially of a m xed ester of

t et r abkTonopit Prarese ageendinigitel€laimt I wheseiny(Ad nensisty essentially of a

r -an [ el S di,ar yl
ke aRY RN SRRt SO HREL SHB sl R i3 propytene elycol,
vindrvetieneif {IB) B@nAnBydridessadih@irboar®fl cBlodéphivk .ester
of tetrabronophthalic anhydride with diethylene glycol
and pridpyl efePrgrsse aecordingip Ghndmdilwhepyini(4) gogmissngasentially of a

Ghixl @RBOSRPA Homophthalic 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.

20. 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 diphenyl chlorophosphate.

21. A process according to Claim 11 wherein a reaction product mixture is
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21. A process according to Claim 11 wherein a reaction
product m xture is -25 C MDummt\Rgmnyg Itr 2

of P SPPCH H CATHOMI TR TS TR op pax. doo&21120U! f or ned

by contact of (A) and (B), and wherein said reaction

product m xture is treated wth an epoxide. 22. A

process according to Claim21 wherein said reaction

product mxture is subjected to vacuumdistillation

prior to being treated with said epoxide. 5 23. A

PEREa B %8198&‘3'61‘&2)5& &)?!(nm %ﬂier\éqhesra? féa&%nd rBE@ct ixture is treated
hy rocayby portion of “’sal d epoxide 1S A Branched ot
stvithiaglepoxidei n. 24. A process according to O aim 23

wherei n_sai d epoxide is_ ethylene oxide, propylene . .
oxi de, 2®r i SbBRcHIsAseordingde Claim 2lawhersiesadd rgapiigrypraguct mixture is

h . - h e . 10
{ SHRE b VAcHDE LRt Tlador 175 b iR et il ey,

reacti @h pr odlpoicess actending te Glaiasl edherairt daidthe dyydrocarbyl portion of
26.. A(g{%gc.es%ac%gédi ng.t.o 1gl:I.ai m 21 wherein said

r’éaé%fl? epelelvivingn iTBNRVIACS tEhagy i act ed to vacuum

di sti | bati omy Bdceds efc_@ox’@ﬁitgrtg ClAiRPI P Shiein s afPephxRRAX kllene oxide,
27. A process according to Caim25 wherein said

epiorylgne pxidetarysobutylenciakéde. 15 propyl ene oxi de, or

i sobutylene pxide. 28. .A liqguyi.d a ret ardant . .
a1 2 corBisatcamiie St (4 BB RRAR nrpgye puixture i

f formed bl comtaattof( ARakd (HipaddWh@einngidesRivngbducd mixture is treated
ingredients: a) at |east one reaction product of a
bWBRAR&P®Edar onati ¢ di ester diol and an

al cohobereac{ | . i if C - ' . .
agont 15 (1 b S EHr S CUth PR HerBle Al ea bR o mixture i
adubjdcted tg vhcunmi Bistillaticmprior ¢o bgingreaey withfsald gpexide.
contaipning fromtwo to about_ ei arpon, atons, (il i ,
2t | oadt onét PRACRP ACERTEINGyP C&%@&\g @f?ln(sa%a epgﬁldeéégﬁhy?ene oxide,
oﬁgpﬁkﬁ@bﬂﬁé’,‘i{r%[@%nemﬁphate, wher ei n each hal ogen

atomis chlorine or bromne, (v) at |east one
di hydr3%&ar by ligiit dlaoysirotepdant additivd donaptositeasthicneomprises a liquid

di hal ohyd byl . 25 ch hosphat e, . wher ei h
bt S T e R M N SN
of)e di )elsO6m lRidtichirodit B 2BRPHRMNEY Sromatici didstédldidl 9Ad an

one di hal ohydrocar byl chl orot hi oghosphat e, wherein
each hdftdwhneagtivengent, vhierein said alnohpkrsatting; agent i§ (i) an- 26

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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WD 2005/ 052018 PCT/ US2004/ 038071 m xtures of two or
nore of the foregoing; b) at |east one hindered am ne
antioxidant; and c) at |east one phenolic antioxidant

[ ' e phenolic ring is substituted by
aﬁgﬁ%ﬁgz@gi d allcyl ester group in which al kgﬁ%llugzowossm

acid noiety has in the range of 2 to 5 about 4 carbon

at OMgnidfickstol vPbrkidre BF BH Rordlding: N the range of 6 to 16
carbon atons; wherein the anounts of conponents or

Mngr @tleasiose bindergs) amige antioxidanieand n f or mi ng sai d

Xt .t . i i . .

I ook foestet phbhc i o Wi Hthe BRSHoRo (b Jf Bhptituted by an
70: 3@jkahdty adith elkpirestengrouminwhich diljantio acid naviety bk ih bie range of 2 to
range,of 3:1 to 1:3;.and t he wejght rati a

[ a"YSbSt dSdboh tois hd iR ST dratasih o Ripes SF § © fycagihh soms;
WIRH§R e lain@ BntASf dothpbhentsBr B@radktats@h, B), ahd £)ABE ifi Frming said mixture
essentjally of a reaction product of an aphydride and

age pchdbpt oatagyeight bagis (1) theomepsitions| af @ Enbhaae indae Fngs of 30:70 to

0. 5% () RRopodions 6 b)0Eh R MR 25460 gi’ ﬁtg/d d@?ﬂiﬁ iveight ratio of

essentially of a réeaction product of a ocar by
&g It ) dgoin dherangedf 8: 1tp 28d. est er of

tetragronmopht hal i.c anhydy i w,.th.diet hyl ene gl .
and. 25 opy P uah B Clkil e it ol g RSefiat B u restion
(Bbdicho 2B anhwlidh andy mbed sitatef ieabrnidphithlc aihydrideasitt diethylene

R PR b SESLS el B Rt gy
chltEopihb SNt BtE: Bk o e@ler ofSekrabdniop HRAI dnh (¥ d8 vith QictyRinB L 16bl and

wherein a) consists essentially of a reaction product
repylengighicok  chl or ophosphat e and a ni xed ester of

C ot ! . oo . .
oy ool andt fisdon &Y Cla] 98 Wlehbin ) botlifis bRy of s eaction
pobductofa&tivkmhydiide and 2 mied eddrof tesshwonoptithajic efhydridewitit diethylene

%*cgfu%t of edi %E,e‘ﬂyl chl orophosphate and a m xed ester

HOPEPEREENEHAl i ¢ anhydride with diethyl ene

%: ycal. gnd& PoaPYs itigﬁesgi&m 28 Iherefh @Qﬂﬁﬁl I abfbésezﬁiaiﬂ?ofﬂrcaction
i m_28 wherein consists essentja of at least, .

Pa?@ct%ﬁaqlmﬁmhﬂ %*Fé’ad%ﬁnﬁf?g fytrLaftst@biomaphibalic anfydride with

@é@énerélféglﬁjd%ﬂyeﬁ@?&c&r substituents each contain

' b

in the range of "about 4-9 carbon atons. 34. A ]
conpddi t i ok cempdsitioniasimtlaizn & swhetein )consists essensially of a reaction

L e WCE TR Nea—
d&ethadeqs@ycblmﬁpmylenegllygdlm 28 wherein a) consists

e i b B R B AT T o
lijuiitalkytefsicliphehpl S6ine Mehidh tBI Wk fifg GlbYtatént offubfidikhtsehéh contain

.essentially of a reaction product of a dihydrocar byl
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 &) 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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27 WD 2005/ 052018 PCT/ US2004/ 038071 chl orophosphate
and a m xed ester of tetrabronophthalic anhydride with
di et hyl ene gl ycol and propylene glycol; wherein b)

HRRRT o 2 LY, o o) east one 11w d 2 ghther

substituents each contain in the range of about 4-9

eﬁm RosphaAddhd aﬁﬁﬁd%l@i&te&aﬁ&:m%ﬂﬂﬁilﬁéﬁnﬁﬁﬁ@%&i'eﬁ1¥leﬂég1§’coland

branched all cyl ester of
pmlemalxﬂol, wherpino mlph essontisly pi ableast onediquid a@@latﬁ diphenylamine

eS S€ ”P E% %%yﬁ?ngasﬂpéaac gglbg@%’?c&@% ° Ct%’g aﬁﬂ%ed?q ghgut 4-9

amﬂamtmd;mﬂ whemin‘ @tcbﬁdintmﬁqmﬁh]lb&bﬂ a0C. a0y brahichekbalkyl ester of 3,5-di-

di e CQ| and propyl ene glycol; wherein
]2)&0 IP’)’/‘cé?‘d'at | east one liquid

al kyl 96 ed Adéo%p‘amb@aa MEC1hith Y9 iwBdteih A cdilstsld estdnfislly of a reaction
substituent or “substituents each contain in the range

grodugs ofasefinanhydyide m%wxmmeftmrth@YMw thylene

SRSt 5 O S8 gt

Alpbamkmmn@ inovhictethe alkylriag sot@Guaiter mbsutae)ntman]scmn in the range of

Sﬁ? Z?'E?Ip %ﬁm&%@g&% g)ecdlgr%lgt? gsf%% Iy 3¢ a b?-rCy branched alkyl ester

03,6l tprBRyltdRydrskylphbylisropionivkdia.  di et hyl ene gl ycol
and propyl ene glycol wherein bg consi sts essentjally

of at3 feastA SIRPORifgR yin el 48, aiponsisthasscafiplly off reaction
pRidadt of B 8iad Embm;)h&ghaw&ﬁita :hﬂ@r!‘ésté? Bft%HQ?rBﬁxB%lglﬂnééﬁ aﬁ@ﬁﬁ"lde with

contain in'the range of about -9 carbon a
wiethyteng glyyol apd Bﬁosrlsn@mhwlﬁrﬂwb)@p@slmesmhbﬂmm ée@st one liquid

fion 4B Blgfbe o viiohstn it pgbeient n st oggaininthe

tangodiabsutmamrm atomsﬁmlrvms@lh o\basBisessantiatlyofa €4-€, branched alkyl

SR oauei Rt ARTE R ayBoBeHE 6 ot  hor omopht hal i ¢

an hy d18.de W ddtposifionlbsinlhieNEzs @héf@iﬁ'a? Bdtdishy REtifIREof a reaction
ycol : wherein b) consists essentially of at |east

wéuqtpﬁﬁplapnal qb}qr%ab@@ha!eaﬂ%mﬁfﬂ@ of Wtramp@nphth@mapwwde with
Hieflglend ??Edl%ﬂ@ﬂﬂop%&n i; WHARRL ) ¢ sesgé& V\{qs%hﬁﬂfoia‘?lctag%ne liquid

range or a bout carbon atons erern C

alsyigied diphenyiaming mwmch&@ﬂ@mmub stieohargubstikuents eadicontain in the

ool bbb DAY LODSP BIAR BB ot

WSJStmm-bﬁwmymmheﬂﬂpﬁpbﬁndcmr om i socyanat e and

pol yo whi,ch od .cq cl d|n
pol yniﬂ' i z at‘\ ‘?dcﬂ? ng?lhe"g@ é&l q%{tﬁoaﬁfthetype
Rir@eld bmAdocRarfeQil B@l&’@ldwﬁfcﬁ HRiHod csthsﬁste@r dl ol and an

al cohol -reactive agent, wherein said al cohol - reactive
ﬂwﬁmngmyolmewwfqr@@aa@m aining fromfour to 30
?2 g;’;l)ﬁ : g gﬁtflga@{ 18 Peali i Rodubt dfh bR ardlfid Wester

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 ecight carbon atoms, (iii) at least one
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two to about eight carbon atons, (iii) at |east one
28 WD 2005/ 052018 PCT/ US2004/ 038071 di hydr ocar byl
phosphate (iv) at |east one dihal ohydrocar byl

wherei n each hal ogen atomis chl or]
brom ne, fuzv) at | east one di hydrocar byl PETuST0041038071
chl orophosphate, (vi) at |east one dihal ohydrocar byl
chl or ophos pikgdSear¥¥ BEpRat& &5 Nat 2ealfdrt A1 &E&a&
chl ori ne ormgroml;‘?g,E ell @F’F eastIl one §| larocar byl
chl or ot hi opkRFBl 'efherfm. eac;\ hadogeea@pmorsechlonne or

di hal ohydr ach
hal ogen at gﬁﬁa{@ tv% théagfnogfé gp&g&%@#ﬁ?&%@ %?)%%E’Mt ures
of two or atdms@neﬂihtlbkyd&omﬂgbuhl@ophbﬁplhﬁe whierdiggasli one
hindereda eat|QX| agleat one
phenolic a @Ql Afels ?&ﬁq’t‘?fﬂz“ﬁh il atdeast oge i s
subst i t ut edikpdrocbydl i‘lﬂét@thfopﬁ@dpﬁat@" Koy egt ﬁfastgroﬁé‘p in

whi ch al ksigmc acid noiety has in the range of to
about 4 cafbeiRbydcarl asfdorothiophipspjintegr thﬁeWaseaPhl t he

range of 6 Brinelo? RS | ]gggggbt
suf ficient hgtlgge%rgtg\%?ggﬂfl arrebr etar g@y an sozoroh
resi st anceongore lEthe foregoing; e foam bei ng produced, and
(1) eact t nto forma
fl ameﬂ)r et agrit &s{&%@%ﬁgﬁh% & ){}Hq’nlé‘ ?
pol ywet haatéedsbmmph%hé@nhohcfah&ﬁ@vhiﬂi the ﬁmt)hcf tigxi bl e
pol yur et hane faam.formed fro onents or
i ngr edi ent’gsﬁlb’ '"ﬂdhyﬁﬁ“ﬁ‘g‘% %F%Pp sHiehct ant
catal yst, ﬂ%oiﬂe@i&ﬂﬁd?ﬁ%thé’ﬂﬁe%f@t&%utﬁwem S
or ingredients used in form ng said pol yurethane foam
are furt hedtomyshthesllyl groupkps iarthe rangs of Grie 16 earben on
product ofggmprom nated aromatic diester diol and an
al cohol -reacti 've agent, wherein said al cohol -reactive
agentin argoyty sufficient m\ndhilanﬁﬁetamian@ anil sgprdhrresistirae to the
abouty EbQJ‘fo ﬁg?m (| i) an acyl halide

ro ’ [

cont ai ni ng out ei ght carbon atons,

(D wéayting tHe&_asitaﬁtrfenﬂﬂMrts G ¥ [flarielvempiasd Rorchir¥sistat flexible
I ast ong di hal ohydr ocar byl phosphate, wherein each

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

dl hy doocar A Yiame ¢éthras P22 Q’Eﬁﬁﬁxetﬁéﬂe)foﬂ fdrfdd Frof mponents or
di hal ohydrocar byl chl orophosphate, wnherein

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 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 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, whetein
each halogen atom is chlorine or bromine; (vii) at least one dihydrocarbyl
chlorothiophosphate; (viii) at least one dihalohydrocarbyl
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30 each hal ogen atomis chlorine or bromne; (vii) at
| east one di hydrocarbyl chl orothi ophosphate; (viii)
at | east one di hal ohydrocarbyl 29 WO 2005/ 052018

E‘;ﬁlzb@%g%?g 038071 chl orot hi ophosphat e, wher e%&{ﬁ%ﬁgﬁ“”“”
a

ogen atomis chlorine or bromne; or (ix)
of two or nore of the foregoing; b) at least one

hi ndehRebtREHINBpIHME, whéletpdich hﬁ%@n@&oﬂ@k dhfitk of Bfomine; or

phenal i c anti oxidant in which the phenolic ring is
subs (X} mixduepof twg oxmoss eithoforegagd al kyl ester group

V5 abbe G ERRt A0 MBI B L " T oup has in the

Q) anget Isést 6ne plendlé: atiokident i whish the pherbio fing issubjtiteted by

Lo PLR Sl add Bl PEBE GRNEYn SRn HIGhGE aliS ol Rasin' e
range of 2 to about 4 carbon atoms and the alkyl group has in the range of 6
to 16 carbon atoms;

in amounts sufficient to provide flame retardancy and scorch resistance to the flexible foam.

30



