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nunber fromO to 5. More preferred is a single ester
or a conbination of esters of this fornula where RZ
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sﬂéﬁ/ﬁlﬁJhﬂud)fS(ﬂﬂ% @dheoegisé’d:ﬂ WesifeBe Ty siedIBY ihe abphasic §OBol(s) used will

col S, pent anedi ol ,
81’?3 olg afolop @%ﬂélpgﬁlgoéf: Eol gl ycerol ,
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new conpound(s) can be less than that desired in the
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I 0]

aliphatic monools include methanol, ethanol, 1-propanol, 2-propanol, 1-butanol, 2- . .
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diethylene glycol monomethylether, allyl alcohol, 3-butenol, 1-hexanol, 2-ethylhexanol,
isodecyl alcohol, and the like, Typically, the aliphatic monool will contain in the range of
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[0041) Various al pha-onega al kane diols can be used in
conducting this first step reaction. Thus, use can be
made of such al kane diols as 1, 2-ethanediol,

woemﬁr,ﬁgﬁﬁledi ol, 1,4-butanediol, 1,5- pentanggi/§zoos/016814
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qRwie thg gegthgﬁ'lzc lﬁ{i}@b){iﬂ‘?gm@ﬁ&g ﬁﬁl%glk iéﬁéb !ril‘:ggékd Thid€ Yis€ &t be made
LR T A I T LY NN AT e
epihr@rhdtydunpbﬁ-ﬂmtytenebxﬂh,élﬁ -bayleot exide, i, 2-epuxgpentane 2, bt

°§B A L SR éﬁ’ﬁekg{fb M'@gﬁﬁéﬁﬂee&d%eﬂﬁgﬁer

M)lr{turez FEpEgpre s m oxides c%geamloyed if desired.
'ﬂ‘temﬂtyﬂ'gnb okidp(sp psed odill tyhicully hytitalﬁ-lmthapmgalof 2 to about 10 carbon
Is I
A Al Pt LR ORI i bomepdl AR RS 91 4
czrt@p ﬁsﬂmﬁéa@ameculeu %@1 awpmarl%mé jare Salﬁlal thah@lexeu aggin the range of
aBysm Ic2td about he mdldsifiahd 6 Msre alklylenk bkideOgek aiole 6f t he

zﬂvg?mt(i%lt 1&0%};(@9? ﬁsc%igig ?h% ﬁT t#%gé%géér‘ %#er {;]ﬂ[b] that tt% ¢ acid number

carbo pPer "o
(a$ determinesl hycuenug §9dl@r§élddWIdF titration andrps |°hPIF r@n@@s off

phtésgum@uioxédeb; A6 %@tmmefeﬁelyqssgltﬁan d. @Qﬁlﬁkrahﬁ of R®OH per
seco Q e
gLl radiee "EgEEbabies Bruha Srisgffiondiatpie,
tmpamf dnmlﬁe ﬁg@oﬂ abman?g cm?boan moiflﬁlk alstprefembggs!:cbe range of about
specirTle 0] erw se e erm e Xl .
{20¢p porat 130 ICoundey prassres 4 (he ange R gbo%ai@toc%e 100,psiyand
fEfefa¥BAn @i&&ﬁiln@r&f aBit30%0 ﬁﬁmesb(ﬂyénene oxi de, propylene
r in | DILO en
B 0 SSlsci e oen eflB GIBTREN 51isf e afpHAHL HIoREL, e
reqdo@p‘emgln of such2ompoungd(s mrh,e pﬁqp@ﬂgpﬁhgrh@'mntm the reaction
%ﬁo%W ﬁ&ﬁl t ﬁﬁ-: eEec?]xg lg)r(‘\leﬁen Jlﬁigﬂn@%mol\é B‘igl'lé’r @folecular
ighA R s S0 SR clobt aareasian 50 by hS pEpBPY ferdor
shoultl bk keptrelatieely lmgwithih thi dboveadpecified Canges in@nder &i enswre that the
r%ﬁll&%ﬂl (f'hee ﬁl@i)f‘orlﬁlﬁ c&héﬂ bﬁ'ﬁﬁet@f" ﬁﬁﬁlai"édﬂsd@ﬁﬁ&%‘ dpply when
he r ang ar bon 0
%mgé@a Pémomglaﬁr a&@wfﬂab ngghtsaéw Bicamenoals aland With epc.ormere
Highet helacalag@eight alplidcethegh akkahedialsout 1.9 nol es of one
: | kyl X ] f
043 + oo ATEQERT Bp AR Gssaly ggh%*e"a%?%?%%%@%? B Seep
TeHONS ¢98 becpadustediia the P(f%ﬁgm@af 8n freASalveYt sy ssARdnah ‘B‘H%
Hyylfbm%bﬁie}lbw&featlf mh&!‘lﬂdﬁsaredrpfcﬂmtk used, itik tesirable to remove
OO MRS B of S 556 AT Roib PSR LERAPY
%@Mﬂ'hl s second step reaction is typically
om; u qiaﬁﬂ:u?a&l reﬁ&émf ﬂéfa%iah& a&éﬂﬁ,ﬁhalag@mscafs. aambtaesclcibed in
a I eler e abo
o S e R ifutis B enabR D8 as Fipaf 58 Hauid mono-
alpolyhalolydrecattivoin whidh theshalogen dontpmtds emexdsimore nhlphnae and/or
BréfR affms3Re Holetle! ON)2P Rt onl pHShalodaPiith wWhithisd RAbdeRT

t he al pha-onega al kane di ol and, if used the aliphatic
nmonool , the 1



nol ecul ar wei ght of such conpound(s) and the
proportion thereof used in the reaction tend to be
i nversely proportional. For exanple, when using one or

WO Bos1g3gr nol ecul ar  wei ght al pha-onega al kpgpushotd/s6814
al one as reactant (iii) above the proportion thereof

shoul d be kept relatlvelg low within the above
T

coplent is made up ﬁfﬁl%orm apflige Propuneatams; ot (ARoth ¢l X) apdhEY), with the
ﬁéﬁ%&t ok bf BB LR (BY manescsgﬂlméss ARHAOBLSS at 25°C. These

Sim | ar considetrations apply when using one or nore
fhmgﬂa;lonrmf GoawipaB andb# dypically haneaa Vissopihas @B SC af ahayt 39,000 cps or

ST o L G5 Yl AT ep e o
ragTE BEsterably Bbaih 4690 SHier fest, SpRR @m%ccmt@ﬁo jtdenst Jhgncd0 wi%
®d @r&fﬁaﬂ? abbietaboutidl WibE IDéseslsinabe hfdrexy] nafbér of theforiulation is

189k o Fadu OBl oo, 1R YAKAGE ARGy BB EIatide e an

aciskwber @ifnp @@qe\ﬂeqmtabgu%S wg HsQHfgl of Sermudation, and preferably no more
tHarSdbold @2 | f(f@ﬂiﬂ{[ﬁ{dnon of the reaction. Goups 3
Part refer de e e ardant s
417 svafciining Sheny@ed ol Sl ps Bihrpt s Lo o
milythaloy drogartons rthatapa;ljpc @e@mfnrrmng the famulaiifmﬁ o€ Grqugy 3 and 4
ih@a&d n- F{bﬁ vl dhmﬁde y1 bmide] WBM%ilbﬁ&éi'iJ%fprbrﬂﬁidéhbutyl

S .on

‘%‘F‘B‘ﬁf*ﬂ@%ﬂ?’ gé?ob}}[ﬂl gl@mlie 1set%ljtyl;l{mpléj§gﬁ.lg€qgnomo ogs of these
qlioll yuabludided orethiyfenekhlotide, eorathisgemethane) e B¢ brosidn

| éﬂﬁfé&%?@%a@%éﬁw d;&eﬁlmt w-tﬁeﬁs u@?% 180 Qﬁélﬂ@roethane

fons;
hlses Ghiorip, abl@r%’remeexy rmbené% ‘(yzfogl lﬁorm%
oyclshmq/ilirmnmlfe drdamalbauns hilBydrpcartaing Ao@hich idedmlogen content is

{}@é@g&@e aF Prog‘&xaf O?H&g 1?1109 é%l g%g)&h@?éslo\f ppgﬂzﬁo&:bons that can
R?r”é%lrﬂals‘ﬁ‘;/cﬁb@wﬁtfi@ qm’e qaphpndetry &gldemsrqblogswéh)é%bw the like.

H{éQidﬁmﬁﬁ&Q)hﬁlbﬁy&bcalﬂﬁﬁﬁ amiipdy}idmﬂyurocﬁbm thitetedabldof
tl61000 nﬁs a0y | ess, and a brom ne content of at
WFGP LTSk %  and pref erably above about 43 w %

[@%ﬁ]r allepmonnteofligdidanguo- pupdlehalahydronaben(p)andar ligwdi s

15 olyHaldRarb Q)QJSQJ 1113{’6 9& fofnaBiins o2&k Gioﬂp@ﬂ ghd 4 &dh be varied

SRR B g0 B o
lpmefne rcantent of thernosultantt foamulativos at0edst atg)uK@-m%oﬁenerally speaking,
thOFqUisRL 4 ér%\mt B@ﬁ #d SR8 dripi eg,(ammng; aftd/of li

@ﬁ'o@éﬂgg% ﬂ@@?mﬁ%@/ RRSRI DR GF toé%ta'p@a‘gt% based

cmrtﬂe total wegght déthn fqmmln}:bn cHbweveralepartyresipgrh this cmgelere
Q&B%Whegéw Abdifd de§é§ By, vpsﬁ?l@"uﬁ@ohlé%ﬁg%e desired wscos1ty

T a%garsm %corge'rrﬁ%‘?mﬁgqn%&@us
inednkigh.ene chl ori de, bronochl or onet hane, net hyl ene
QORI the bR gEtBalte MRtk bl e En BHBESASH B8 miving or
blending Gnehuing tpapwaturss) ¥ dresame 25 Aessribasabowne,

[06s0)0 tsenerelrmmrﬁet&hmh@auhma b@pnekary bréniitle @QOAL4INiHY reH6tide flame
BB B DR0U S R Y AT o e N fhads 18 B St GEhion e
%%TEX mRH- &@O%&@mﬂet@sda@f (aptsiblerhighy: zeepfvesbremine-contgininge

aisragtid diell hathag R l@ﬁ[‘c@&?ﬂ'aﬁﬂ infh@e froAY tB®dbromophthalic anhydride;
tetrabrom de perchl oroet hyl ene, and the I|ike.
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The Iiquid nonohal ohydrocar bons and

pol yhal ohydr ocarbons that are devoid of wunsaturation

are preferred. [0048] The anount of |iquid nono- or

wol wéxah oy dr ocar bon(s) and/or liquid PCT/US2004/016814
pol yhal ocarbon(s) used in form ng the forrrul ations of

this Goups 3 and 4 cag be varied so S ®
Alberowia CamporiemeSAYTER aR-915) Haa e 885 YTES0, BRF1T0
fapfe r@lhrdaﬁtrﬁea@ﬂfk dlble forltigidrpalurethatecamid ;ﬁfyziobﬁnuﬂ&ﬂoamm having a

lg%leaggxlngtté ‘t())rg{n;l]rg cogg ﬂf glggm rgalgﬁw ﬁ?é)orw ﬁ/ %wé\ﬁ%e&ﬁi lo% v1scos1ty)
Miwmmeﬁ’ﬁémsb Qw@ggts asnléplm ed; bqlgheomanu acturer are as set forth in
Tesleyhal ocarbon(s) will typically fall within the range
of about 0.1 to about 15 wt % based on the total

wei ght” of the fornul ati on. However, departures from
this _range are per ni ssi blmnbver deemed necessary
otr+—atrrsabte—+m—aciirevi LAY the—destTTred—viscousT gy ana

br;mrmrmopmi_et ent par aki-8108, a_nd a mwm n_t he RB-9170
cont.emplallon and scopg. pbykhi s | ayeRhbaR- [ 0948dmibke

et 1gpr-ocett CDH, T X1 ||g—cqm PTETT, darma Comnrar 11 or11S

f Viscobilye(cpiak257G) or  1pI48A80-6000i ncl (dPHSFLR per atPLL000

Z]réq £h Wt§/zjlm=_\ as des 45bed ab_ove 9950]_.Severztl43_

T'C oAl UIJI etat ) UT OTITTre="CUIIt al TIT 11y

r $pecific Gavity ane _r et arl8ant _conposi {ildAs which arle’s

M@%’éﬁ@@@ 118,05 PRod)f act i ¢q4@lushy S 1 MMeRYiBo)

ouTTdaime retdidalilt (a stdil €

hifyewyt Neact i ve br ofi28€28nt ai ni ng 120Mbmti ¢ ;160-180
hauh RE. ﬁalgkd}ﬂ#(;?_fy r0.'3 and Mad@ nfakom 0.50 max.

terr dur Ulll)plll YO ZUUb/ 118 740

%1%&&&@@(;5 et arcant and SAYTE((r) RB 9170 flame

retdr darrt (1 gactTvetdrots—for i gl dpol yuretngrne and
pRipganBcyanyrat e fodie? having a  hi2dn aromatid 4t onine

cgybi@g,ttanehi gh reactilusigy, scorch fa&s stance, drst | ow

SCOSIIY) . Typicall properties of €se prodl as
il GRS 24589 by the nAdLifacturer nrelhg set fn”f‘lIOI%n

Table A TABLE A Typi cal Pr oper ties RB-8000 RB-9130
GRSy RS ATBR G i i oo
48010060 () t2abeagpbthalie: anigénnde( with4b) a5 aliphaig pejyeldp ferm an acid-
ﬁeﬁ\@gﬁt‘/wédao 1%0310& of SaiBH - eSBNSHH 6(:))( eih?l’eﬁ@bxﬁ@bﬂﬁoliﬁerﬁ%xlde
SO gt o 8 oo mefiot g KRS Mol atbef i

0.50 nmax. Water (wt% nax. 0.20 0.20 0.20 Sol ubi I|ty
COMPORENT By - REWRATIE FOIYEPOXIDES AND ALIPHATIC
DIEPOXIDES

[0052] The term "polyepoxides” as used herein is generic to and thus includes the term
"diepoxides". The aliphatic polyepoxides used as component B) in the compositions of
this invention can in general be depicted by the formula R(Ep), wherein R is a straight
chain or branched chain aliphatic moiety which consists of carbon, hydrogen, and
optionally, ether and/or epoxy oxygen atoms; Ep is a terminal epoxy group:
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Cclo entane 3.6 5.5 5.4 HCFC 245fa -- 10.0 10.0

[ 0051] Suitable brom ne-containing polyol reactive
flame retardants formed fromthe reaction of (a)
tetrabronophthalic anhydride with (b) an aliphatic
polyol to forman acid- ester, followed by reaction of
said acid-ester with (c) ethylene oxide or propyl ene
oxi de, or both, include sone of the
commerci al | y-avai |l abl e products descri bed herein.
COVPONENT B) - ALI Hyl DES AND ALI PHATI C

DI EPOXI DES [ 0052] The te ‘ol yepoxi des" as used

herein is generic to and t&us includes the term

"di epoxi des”. The aliphatic pol yepoxi des used as
conmponent B) in the conpositions of this invention

can in general be depicted by the fornula R(Ep)"

wherein Ris a straight chain or branched chain

al i phatic noiety which consists of carbon hydr ogen,

and optionally, ether and/or e gen at,o

and isisa el fifedctiommb aymber o e range _ag ‘{‘) beid pﬁef’F@Eg in the

ranflf et 9o dbofiFA | ATALGHIRSAber 6x1§tb@uh&ﬁingeorabautahﬂ1auo
pa:;é?pomd;:g;@tupe&é{cgwg%a %235? he go“?nv%orsﬁi'aﬁ?oﬂhﬂ%vcﬁnﬁ@ Wwhen'hisa

whalelrmhﬂbht dtheposipglp pslyepoxidgrivused 662 a%x%ma‘ﬁ%ﬂ% mEse i n

polk%r%g in%‘l%cl@fhe tabdrggel nivfdei ofahe teithimal epox B g@upsrhol e

r e|t er a si,ngle olyepOX|de is used or a
nURFREAY aVESHERS (A RO RMIOHY

yepoxi des is g Th d
[00sBE él‘henlmjmmduwmfwmbmémfwa? &iﬁ!ﬁ(‘gﬁ“ BZ'P ?}1;%’0 yepoxides,
arengﬁ-LHetﬁﬂ h')c? aBYF ﬁgﬁﬁa Wher B ol® Ohtrrhﬂgorc [sﬁhé%’phﬂfhe ‘
at i i epoxi des
sicgpyraen be yercy B e Moy efiad cBRBe RIS b A chifron
[O(gﬂé 'ﬂﬂxﬁln\“ﬁﬁ{ pCexainplds dfiliphlivepalyepoides sﬂuﬁl el pe atﬁqdcmcludc 1,4-

bmgz:ds;z;ﬁssasﬁ%éh.“zs%@ﬁ&%@aﬁ%o@%l@%&% A e
c 1 ropanc
dlﬁﬁﬁ ali(&;l cﬁ%lggllaﬁﬂg aiw@mfelggﬁsm whilyhdy atheharimetgiolprop

Ci et her
trighy@id#!] &heh pquandnaraglu'ﬁedq}l%ﬂ’@h@n F%%S ard hgraoiges thereof.

h | ,
(003 Hyrtermed YRR Peregp gt S plElen "'“?5’“? 8 S pane
préfeired yliphed diepdxides appanmpesiyjensisuel! astass $vadp EP*‘dVF‘c Bt Her ,
ﬂ{ﬁfﬂe 00 il BTk At 1840 AmofgAE inofr mtferredaliphatic

oxi des, ar e al
e e D £ 957 G55 15 5 206 B0 e"ﬁ%ﬁ %S“p@ﬁ“““; |
C&ﬁmﬁlTypmaspmpuheaﬁ' these liguid iepeityl resueps( aéqg@e pn poiyg yco
E)Ceﬁc#q'f&th i Abwin quaSlelln the form of resins.
ng such nore preferred aliphatic diepoxides are
D.E.R 732 epoxy resin and D.E.R 736 epoxy resin (The
Dow Chenlcal Cbnpany) THABREEIL properties of these

| I f‘llll !‘l r\nn

ID\;I s ]Sgcofllcyg ycp eight
Mﬁl@po%u%g,)gl ﬁ%g{-ﬁ d@oritf;fﬁﬁ"ir J;IJ. Pi\iry, Tabl e R’bslgal)

d
TABLH 1 i'scosity Mms°d:I ash| @2s°c
__SpCCJ £ r\ LI\J\ C
DER. | 305-335 1 55-100 125 310 1.06 8.9
732
D.ER. | 175205 |30-60 125 320 1.14 9.5
736

*Pensky-Martens Closed Cup
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Equiv. W. Range (cps Q (APHA) Point, F Gavity,

(I bslgal) 25C 25125C @5C D. E. R 305-335 55-100 125

310 1.06 8.9 732 D.E.R 175-205 30-60 125 320 1.14
Qosiagnbensky- Martens Cl osed Cup 14 WO 2005p@1/@3:004/016814
PCTI US2004/ 016814 [00561 Addition of the aliphatic

BRast  Pacclsiamesiihy SipaREoRaT R  Cesfs s B sirer AEATGAS GEeAies to the
edwlgae mmlx@umpbslﬁﬁn hhrbasfe@ﬂmhardfhssdeﬁ/dapmem ofithe foam.

”f‘hh Rl 4 1hak LfipRSr SEREGRS sl grhrelmg@aédxgdegkmm@ﬁ

q@mn@ mm chemigwx this RhERORERB i WKNOMR Qe dnyentor. “Hardness

dé%’l@bxﬁ@ﬁ’ﬁi‘&fﬁa&n&ﬂax ﬁ}ﬁfaért&blé £k c¢ma6ﬁms@cé@mamumuss this

PR TEOR R O R TRy P e g s ndant

ddditive compesitiznstof thagligiveritips, whnthss she domponerits thageaf are used
1h5‘1\(rﬁﬁﬁl #ha/Mh8 E&&mei?ﬁn&@.n&% 8 Ringle! frefoRAdd a%ﬂﬁlvid %Qﬁposumn

epPaé*‘ uala.gé &I%P)g {1090 %‘ﬁ qurggé Pofr‘t If;%{gﬂ S %ngge r?a ional or
Iﬁmemablfmmmbﬂay stalﬁq;:rdsh én adskitibri, suchsidditiwe mwn@ms of thist
IOH ik ﬁ&fné JEH b5 Foahnicd PRI b&ﬁp&sﬁtﬁﬂﬁl 8f fhSs invdhtion

r%wéca{b?tﬁmf’a%%s A T
ehiwantitiod irsoddvaltageonnpopértiesby dshaf thexadditive comipinatioas of this
ﬁ@énqgg%sﬁ:h W%Er? g med -gpfi% é]igé féhré oTQ‘éfgngfe' <oty Hﬁgﬁf‘compri sed of or

nen se ant us, \ .
m;p@pféﬁ by eixing tagsthen st ¢ CCOmRIPENTS) B R ?f%ﬁw&ht‘?wgmsm
ﬂlgféﬁn;ﬂceﬂ,pmﬁurﬁc)ay\han preforrred are in the formof a
singl e conposition conprised of or produced by m xi ng
toget her at | east conponents and r ef er abl
GOMPONENT6) nEROSPHORIS GONTAITAS REJARIANTS

f&g@%@dﬁbm 1o BH%B%M&MMM@H&W&
lip

IPRAGS pierD sk 005 SRS o) 3 eae e s
amgbining ﬂampmmmtmpemcdmthapomwmomnétfwgmnen Preferably
&E@ﬁicﬁ St‘he ARhA! bglﬂloHsQBEtafnﬁ{ e etafiRt, Q%H%@Eaétrbne

onp S|t|ons hi s |nvent|o Prefera

G ABAPRALS SSenE (o) BUlFavE OB OEBHORY e PGl ghe
orghe ﬂhﬂsphate 8stérs preaif thecfamule (ﬁO);B?@amdcthq)tbrggphth;phonate esters

53l geindges, MSuaaG KigaasTelaspaicio.

ypI ca or an| r

,Gx?%m | goepgraenocklo Y ARSEP Y B BRB ﬁ‘ﬁBW w%@% sgwp a
ﬁbﬁohirbllnlbli}elrcﬁdafbwgmu}ﬁ Jr @.Eﬂtﬁl)yﬁﬁmfdhydlmcarhﬁgodpo rAnfewarson- lqumg
bRIRR o fudh: 8“18[1%% th)ﬁemg]phg%@%% ygﬁi & 9?59 .
EFWFPPYH’hOﬁ%'ﬁ@bWbW skbeisr byalylghesspate gli(pREY oy hptosphate,
@i@tzv&mmh ﬁ;:&y tnsﬂI—ﬂll@rmséplfo@yV)mﬁpﬂatem ting

F‘Ffwfﬁ ﬁglg £ TRRHALS i lqlﬁgﬁ%ﬁgshﬁg?g hyl phosphat e,

| SOp ro
dimeﬁuiryp henate, diethylegh mpgte tris(dichloropropyl)phosphate,

gHd( éﬁhﬁﬁb’dréaﬁﬁ@bﬁﬂsbm@sﬂﬂﬁ@é&tardams Apart from these phosphorus-containing
flame-retardants, other organic or inorganic flame-retardants such as red phosphorus,
ammonium polyphosphate, and melamine can be used.

{0058] A number of suitable organic phosphorus-containing flame retardants are
available as articles of commerce. Two such preferred flame retardants are
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tris(2-chl oroethyl)phosphate,
tris(2-chloroisopropyl)phosphate,

tris(2-bronoet hyl ) phosphat e,

w0l %¢s2rikr20moi sopr opyl ) phosphat e, PCT/US2004/016814
di nmet hyI met hanephosphonat e, di et hyl et hanephosphonat e,

tr| s(di chl oropropyl ) phosphat e and sim | ar or% beemarle

wa@rvnyé)@bospéetaﬁ %L%'Ear MEGR Jame priardan
arah@f)laﬁd aiaﬂiy&rt}rammosﬁﬁoaae {ANTHBIIAPE ¥490 tlame raargantj c

BlochAL ER0LGLIATRAL £ LA SR AR REDARRAfHfon n

\fl@glgg] eaqt m;mygamq)p ogpj}qrm(@tmggﬂp.@e retardant is incorporated into a
dbhﬁ)‘éﬂh@ﬁ Uﬁthﬁsqmeihﬁﬁ ng cf)hxﬁ'lmw@taarﬁﬂﬁﬂ@ flarfé fetar@an@ivhithlcntains a

PRt hiaimiGe o8 O s o H 3o Bl s Rfs e, described
“S'a“m?‘@d citérof titrebomephihalitandpdrideavighdimihgleng glyeql andpropylene

1 é%m?n b 8lenll YRRl lighi PR Hak estep (A RTERTREUI980 flame retardant,
%%ﬁ%hamﬂeg S honate ( ANTI BLAZE V490 fl anme

porat|on) whi ch are very
useful in the enbodlnents of this invention in which

ﬁtob@qﬁl(ﬁ@oﬁf@@mmmﬂwhﬂr Bf,-am@Rti ning are

I oo e oot S Y BB s

refardaht comteneofithe polytrethahe sompositiohsef thisitventiomare compnsed of or
|

G AR gl AR B de

l&maywv@@nwgtrﬁac@%ﬂﬁw ?ﬁeamfé?f@w or bromine or

1thy, @Adl B) hiledst bhelifhidaddicive vllheiwihé a@dlﬁﬁepi?.atpel)ep@ﬁde arsl preferably

N T

3y formad from qoopeadnt £3 whishds|atdpast ene qrgenieyphiispharus-containing flame
reRArRAL Frbféﬁ‘@d £ ubdascolrp \éﬁ‘éﬁt Breal"lq whieh {d al“lgést one orgamc

t t,
paefe ot o o st s 5855341&1’ beitoRaf BTRO it oS foRlgoing
doﬁﬁ@mtxamlﬂm Isavér BmﬂcﬁBl)d vidviosity @126°C AF atatut 16660 centipoises

rd
Gl P Ic, 2P ReRES 00 G oo o B D o oF B0 AT b
mfeablyl sugls Visorsdy | aipgutoﬁoa@dmttpowes olesse Thuetheaonortiansiof
n}Rh¥RPRY 'B‘;eaxﬂr@b -PLAEBERD) Y Cl?at%ﬁp&i@ &Eam@ﬂ{dsﬂ&?é és¥er or

refera ositions o iS | nvent
‘2#5556 I S
lﬂiﬂsplmaﬁt-cmtwnng flané ettt pheedislative tedach n'glef ¢aenm§ry considerably
xﬁ{:ﬁ’?ﬁﬁm tﬁ)ef ﬁEﬁftfe@ df EthiporiSiits A9 Sﬁ&gﬁi)&{!ﬁ&ﬁer@bm%ﬁenﬁl ysed, and
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foregoi ng conponents of the conpositions of this
invention are usually (but not necessarily)
proportioned to produce a resultant flame retardant
wWoBesisi2en that will achieve the desired Brpeitismbsbissis
viscosity at 25C such as those described above. In any
case where such proportions are not already known,
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ranpef alpout 8 7-Ar59: 1aoramapmo:3n@01ﬁrem&pm&haﬂaazesf about 45:4:48:3

@%ﬁ?@% 5%6.%&1% rgfaagr%qﬁ thg ob@a tg\i g% :65b)ab

|01n toaout
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pol ycar boxylic acids. The pol yether polyols can be
m xed with polyester types. Qther polyols include
hydr oxyl -t er mi nat ed pol yt hi oet hers, pol yam des,

Wol 26511872811 des, pol ycarbonates, pol yacet al spefygis2004/016814
pol ysil oxanes. [0064] Usabl e organic polyisocyanates

for use in the practice of this invention include any
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[0071] Surfactants can be used in the formulation if
desired. They serve as a surface-active substance in
order to inprove the conpatibility of the various

woheghe of the formulation and to control pghesReddies14
structure. Exanples of suitable surfactants are

emul sifiers such as sodiumsalts of castor oil
isvention.eNom{inftirg sxamples cluda bromevblogoraethane, methilene chloride,

HPIE 1ch?crﬁe1 etﬁyl&#e deCis r@ﬁ)ﬂ %hﬁﬁge G- ﬁft}l%ﬂ@ £€-butyl
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free-fl ow ng non-viscous liquid flane retardant
additive conposition of this invention as described
herein is preferably enployed. Use of such preforned

mobg,Tﬁg,zgonposi tion is advantageous in that pit®s2004/016814
typical low Brookfield viscosity facilitates m xing

and easier formation of a nore uniformblend from

oah b@hseldhne fywingwepolymendotnying of polymemiops-fognipg composition
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ihbersogd in formng a polymer- formng or polyner

f sition pti onal
R A L RE TV
Gempoent An A bramiingrcentgoing disster/ dlphvﬂgtf%hm!p@ﬂ}lhﬂé ic anhydride

%ma‘)@mmﬂm&&.&t :AbersfRAT Hpéthdlor)! tribforfdiRo t}lml'cﬁhol
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Palgolp Bolyrier padyatibared on sg@ptyﬂymrg@a,ﬁlﬁ BPW‘P‘ng’f 490 %g IEOH/g, and
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avin S

| cal proBlertl es desired, as provision

Bqlmemfblﬁpwas%swvers amre&&@pcti@%‘w Spd Bigperfatetivity,

Qith 8n futjd@crnyen@ BRTEIN, éﬂa at\hs%og@eaf@bo imPa8.s atBIPCA case.
{:0075 The fol lowi ng Exanples further illustrate the
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g L e
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anhydri de (SAYTEX RB- 7%}U\mﬂse1.ardant Al bemar | e
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ame retarded compositions of this mventnon ardness development on the surface of
the prepared foams was measured by reporting the force when a rod with a diameter of 25

millimeters was pushed into the foam at a speed of 100 millimeters/minute until a depth of

21



Conponent C2): Diethyl et hanephosphonate (Anti bl aze(r)
V490; Al bemarl e Corporation) Polyol: Polyether polyol
based on sorbitol having an OH nunber of 490 ng KOH g,
Wothoos1¥F26COSi ty of 25,000 nPas.s at 25C Pol ypersus2004/016814
| socyanat e: Uni versal I\/DI vvi t h average functionality
and_hi gher reactivity, NCO cont ent of 31. é{ﬂ
l&rmllhtnweec;wmlgpdopemblmh@sfor@e raquired ghopldchm highe flian 3 Jprdness
J¥O0-Ndr, D nimAR dfiePBk ¥ohpeneaR ardalxee bk el preriaation is thus
%Iilg{.ﬁam ant (DABCQ(r) DC 5580, Air Products and

tals, Inc.) Catalyst: D nethylcycl ohexyl am ne
(POLYCAT(r) 8; Air Products and Chemicals, Inc.)
EXAMPLES 1-3 [0077] FI ame TBRE®Ded pol yur et hane
CONMPOST tTons of —t1r s 1 (1 ON Were TPLENMEd . TLOM TN
caﬂ‘?%&%‘?hs and in the brfRRst ons 1§ s E¥pmale ]}ra Il?;’“‘g‘%l63
Adoq;,cb]presented in the Tmmle are the [eaxults on fooam
TText uncoo UI Lllc pUlé ta et ane—foans prpuuctcu 11 I53'9”e

SSHERX R f conposi tiop#® of thisg
IWA&]%E]?I&I%%GSS devﬁ@pment on theygurface |ofppt he
prepat-ed—oaRt—was—reast-ed—by—feporit+rg—the—fgree

vhrsiblaze IDECRMleme a di anplled of 25 nil |3hBters qw;g*
pe@rdagt i nto the foamat a speed of 10D

g’ étig%gt\g@?/&% ‘,f'é/ltﬁrdghﬂt épa. dePt h of 217.@0&905/ 198720

cooCTTICTr.

DRER.ABBY, the force reﬁal red should b8 hi gher tFeh a

I’WT{JJESS of 30 N at 2 ? m nut es aTter35he conp nts
ge’ﬁ xed and pnl ymari ation is thus. thni f%%@_
Ldtalpponent Exanple 1 Ex@npl e 2 Exanp| 813 Pol yjo3.9100

79 f T T erardarnt 5 32 239, -
%Z"FI ame_retardant 296 20_0.00 1?14bl aze TP
f,{p&ﬁmﬁl 8 33.6 53 ret ﬁ_:_rplant Anti bl age2 %490 f1 e

ﬂ o 4 o [a A (oY o o WaN m YW = o) o 10 o
Ifctonuoull. u 1. & J. o T\ rTouUr J. K O 10.0 VT.CI

PMDbIgex Cat al yst 4. 8 5120 6.9 Stabil [} 2.3 A W% o
[n-Pentane 12.1 12.8 22| PMDI I ndex 120f120 117 |DIN

4102 B2 {er}—1i23—12-3 10— N-FR 5010k Mratingret

LAY AY

[(RBY ¢02R% (ctrdst ed M HiZ.3ness (N) Elhp23d mi nuj ¥
N FP 501-92 M rating not tested not tested M1

Hardness (N) Elapsed minutes

2.5 34 31 33

3 50 46 39

4 73 68 60

5 88 96 76

6 114 109 91
EXAMPLE 4

[0078] An additive composition is formed from the following components in the

proportions specified:
A) A mixed ester of tetrabromophthalic anhydnde with diethylene glycol and
propylene glycol (SAYTEX RB-79 flame retardant; Albemarle
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2.5 34 31 33 35046 39 4 736860 58896 76 16

114 109 91 EXAMPLE 4 [0078] An additive conposition

is formed fromthe follow ng conponents in the
Wb%&!%ﬁhﬁﬁ‘s specified: A) A mixed ester of  per/ys2004/016814
tetrabronopht hali ¢ anhydride w th di ethyl ene glycol

and propyl ene golzgcol §SAYTEX RB-79 fl ane retardant;

Al bemar | e Copopgtiondos)- 928150 PCT/ US2004/ 016814

BYor por at i @nliquid #0ly@ScoMdépbyidé(D.Equi736THe\Ddw Cbtmical Company)
di epoxi de _ R 736; The Dow Chem cal Conpany) -
-lOwt % C) 1ri's - chl or oi sopropyl ) phospkat e

@ant i bl az deis§2- saprepyhhpephatedApbblata ohYICP Albemprley,

Q her) | sqregpationyh4onk g - 0. 95 wt % EXAMPLE 5 [ 0079]

C ari s wa between a flame retarded
@&S%&Wﬁ&éf’%‘iﬁw’e&ﬁo ° conposition of this invention
conpri sed of components A) and B) and a correspondi ng
conposition conprised of pAwEMEs A) but w thout use

onponent. B). The, c onents used in formn he
(87 ek St it s SrEvsRG & et B el A pE e
abenpesitipmefthisdetantion nerdprissd df sumpdnents iA) afik Birpidsascotresponding

; i Bt AR
Efith a5 bt e WS apais e

. n of
qorPeneIs, ke inbiorming) tyes PPEBRF {pam comppsiy thgyesyliyon hardness
deotlypiecrDdedmiine® 8 de3Cribekidh BRamples 1-REre/@t ferthrie Table 3.

Ret ardant 40 wt% 32 wt % (Conponent A) D.E.R 736
(Conponent B) none 8 wt% Surfactant (Gold B8443) 2.9
%2 9 wo% Catlyst (PoielABLEY b .o74) 0 4 wos0 4

Wedmpdmh@! yst (TMR- 2 PFd Dompobitivh %0 2. 6 (itakm O¥Hsition
1.1 % 1.1 wt% Cycl ¢prpbimids Biveftiont "/ 0 |ZF 11is Biventivn
Polyol (Dow Vor 370) 30 wt% 30 wit%
Polyol Oxid TR-681 30 wt% 30 wt%
RB-79 Flame Retardant 40 w1% 32 wit%
(Component A)
D.E.R. 736 (Component B) none - 8 wt%
Surfactant {(Gold B8443) 2.9 wt% 2.9 wt%
Catlyst (Pmdeta, P-5,P-974) 0.4 wt% 0.4 wt%
Catalyst (TMR-2 P-9715) 2.6 wt% 2.6 wt%
Water 1.1 wt% 1.1 wt%
Cyclopentane 23.5 wt% 23.5 wt%

Compression, psi

3.5 minutes 9.4 13.7
4 minutes 9.4 134
5minutes 9.9 13.2
6 minutes 11.8 18.5
7 minutes | 12.1 194
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Conmpression, psi 3.5 mnutes 9.4 13.7 4 mnutes 9.4
13.4 5 mnutes 9.9 13.2 6 mnutes 11.8 18.5 7

mnutes 12.1 19.4 23 WD 2005/118720 PCT/ US2004/ 016814
WwWodkes 118738 7 7 Load 12.1 19.4 Aged PSI 23. 6 2dr/bs2004/016814
Cell wall 694 786 Cells/inch 160 132 EXAMPLE 6

[00801 The procedure of Exanple 5 was repeated using a
rehl, i@t hane foam madezfrom a different |get of
L..unpuncnto. T:IC COITpU remrts us*cd alld Tilc W1 §pUIlI OIS

tddeof . and the reshidk of the conpressil¥d strength
K geqPgpmari zed in Tabl g3 4. TABLE 4 Corrponqrp_t:;s Foam
Hoa——oan

mﬁnﬁm Er\gm r\rmr\ni 1 Capanaitldlaoan of
TPEoOoT U1 UTTMIIPJI |.| v Ul

Coap¥Welli on of Conpsit] & of Conpsition off 78t of This
i lavention this I'h tiron this I nventl this
che\/% ?lon |nvention i(; vol 30 W&M %30
wt % 30 Wt % (Dow Vor 370) Polyol 30 wt % 30 wt % 30 wt %

30 wt% 30 wt% (Oxid TR-681) RB-79 Flane 18 wt % 10. 8
W% 12. 6 W % 14. 4 wt % 16 EXAMPILERet ar dant ( Conponent

[@%%Oﬁl)_p %’h@ﬁ?o%%?ﬁ%gﬁ%ﬁ@n&ﬁ% Ig/ ‘g%a_g %{ v\? H}fﬁ%& éol%rghﬁe f;?am rgade from
adzffgrenisob A FomPaReYs. ﬁympmpﬂﬁp@m(d@aﬁﬁmgﬁpnghemf "and the

relta byt compleSéive stdeBptR at SUmnarkz84 ih Tbl¥%4.( PCat M x)
Cycl opentane 23.5 w % 23. 51.%%:243 5 W% 23.5 Wt % 23.5

b QL

vvl. 7Y

Components Foam | Foam Foam | Foam Foam
Composition | Compsition of | Compsition of | Compsition of | Compsition of
Not of This | this Invention | this Invention | this Invention | this Invention

Invention
Polyol 30 wtYe 30 wt% 30 wt% 30 wi% 30 wt%
(Dow Vor 370)
Polyol 30 wtho 30 wt%e 30 wi% 30 wt% 30 wi%o
(Oxid TR-681) _
RB-79 Flame 18 wt% 10.8 wt% 12.6 wit% 14.4 wt% 16.2 wt%
Retardant
{Component A)
D.ER. 736 none 16 wt% 12 wt% 8 wt%o 4 wt%
{Component B)
Trichloroiso- 22 wt% 13.2 wt% 15.4 wt% 17.6 wt¥% 19.8 wt%
propylphosphate
{Component C)
Catalyst 7 witth 7T wi% 7 wit%e 7 wt% 7 wit%
{PCat Mix)

Cyclopentane 23.5 wt% 23.5 wt% 23.5 wt% 23.5 wt% 23.5 wit%

Compression, psi

3.5 minutes 12.7 13.6 13.4 13.6 11.6
4 minutes 11.8 13.6 11.9 11.6 11.3
5 minutes 12.8 16.2 11.7 12.4 11.3
6 minutes 16.4 16.5 15.9 16.6 159
7 minutes 16.8 15.4 16.2 17.0 17.0
Peak, Time 7 6 7 7 7
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Conpr essi on,

psi

3.5 mnutes 12.7 13.6 13.4 13.6 11.6

4 mnutes 11.8 13.6 11.9 11.6 11.3 5 mnutes 12.8
16.2 11.7 12.4 11.3 6 mnutes 16.4 16.5 15.9 16.6

ﬂz@z&.yﬂsm nutes 16.8 15.4 16.2 17.0 17.0 PeakcT/Ts20®4/046814
7 24 WD 2005/118720 PCT/ US2004/ 016814 Load

16 8 16.5 16.2 17 17 _Aged PSI

17.2 14.

8 11.9 13

8
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me retard

3
350
8|12
Aie

Al bemarl e

Cor por at 1 on)

- 39.5w%B) Aliqud

pol ygl ycol di epoxi de (D. g

(0818 2%

coffpBhehtyThithe Ab

et hyl et

JeBlet ar dant

10.0 W% (r)

i Rir 7R

EEP, The Dow Chemi cal

41.5 wt

yé{éc?wﬁ}in a[rgﬁwlen]p g arcol and

reiprgdaes Albemsrle

% D)

Mdmvsucg@pe%w 9fshis épygation is formed fropthy fatlowing, e
dJspediB¢dpor ati on) -

i

r et ar dant peoguilent glycd dHHE

about 160 CofpodtiodP39.5 AMPLE 8 [0082] An additive

onposi t|
ol | ow ng

'l ane retar

A liquid ﬁé\"i}‘éﬁ‘g?é@ll

IDhem cal
Tris(2-chlyg

flane retar

of t i nventi.

S bilestec Bipbnge
A ni xed eﬁompamjf) -t11810nethh¢ onopht hal i ¢ an
@ et hyl en@rﬂ@&@&ro@b’ﬂoﬁpﬁ@éﬂhﬁ@?A%M%

b

benmdr

¢

ration) -
E.R 736P;, The Dow

DiethylethgrjephosphOnatd (AnGhlaze V490 flame retardant; Albemarle
gf% %SAP%O)@phosphate (Anti bl aze(r) TMCP

bemar | e Corporation) -

16.5 wt

g@'gé{)%%ﬁg‘fgemp ’331 A)

dride with

TP HatheRBtartlnt;
74.5 W % B)

%

This flame retardant additive composition has a viscosity of about 160 cP at 25°C

EXAMPLE 8
[6082] An additive composition of this invention is formed from the following
components in the proportions specified:

A) A mixed ester of tetrabromophthalic anhydride with diethylene glycol and
propylene glycol (SAYTEX RB-79 flame retardant; Albemarle
Corporation) - 74.5 wt%

B) A liquid polyglycol diepoxide (D.E.R. 736P; The Dow Chemical
Company) - 6.0 wt%

C) Tris(2-chloroisopropyl)phosphate (Antlblaze TMCP flame retardant;
Albemarle Corporation) - 16.5 wt %

[0083] D) Diethylethanephosphonate (Antiblaze V49( flame retardant;

Albemarle Corporation) - 6 wt%.
This flame retardant additive composition has a viscosity of about 2640 cP at 25°C.
[0084] The flame retardant additive compositions of this invention can be used in any of
a variety of polyurethanes (including modified polyurethane polymers), and in foams
thereof, especially rigid foams thereof. Non-limiting examples of polymers and rigid
foams in which the flame retardant additive compositions of this invention can be used
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[0083] D) Diethyl ethanephosphonate (Anti bl aze V490

flame retardant; Al bemarle Corporation) - 6 w% This

flame retardant additive conmposition has a viscosity

Qg BAYE7,£640 cP at 25C. [0084] The flane retpeflagioos/o16814
&ltlve conposi tions of this invention can be used in

any of a variety of polyurethanes (includi g,gormdl fied

inmbidepobsinieanandfodnyadeseribedan U.5. Paf. dtows3, 934684 6£209,609; 5,350,780;
5%@%{;35 147, 60095 963, mf% bhargad, 140%3 -ahdl Rfbreis 6?@@1’@&1@51

er$ and H

ROk aehient st b Sl el o Slrbligs L S roraed herein
bb@efblﬁ:ﬁd‘: a%EifMﬂﬁQ‘&ftﬂHﬁé’iﬁO PCT/ US2004/ 016814 i ncl ude

BT R SR ol g s

deyrefud 6 Irsibg singear o7 plural, argadentjfigdas ihgyevisigrior o coming
1ﬁt6fc61lit§ét(iﬁﬂ1 e@nbﬂﬂﬂsdbbl@ﬁ&l referré® & bynghemiidahnasnecdr chedajoeltype (e.g.,

ag%%r cgg}pg{nené é@gﬁgﬁte 'i‘ttrﬁat?e?gr%cfetgxghgf grgﬁﬁfha,ﬁf ﬁemlcal changes, if
afiprtalie Hesedn the rfaubm]mm@rmh%wnewséwwaﬁgﬁsw the é?ﬁl{%{esult

o BHRgiAS tHeQPp ewﬁi@ sﬂBMéM%Sit% étﬂertlhlﬂ& tHe Gatidititins calldddbigirsuant to

l%lg E{%fr:llée d%;?ngsf: epvrep gl}o%gfg glge S %uﬁla ma? U atg 8%1?5 sqg ?l%é ;;rés%gt tense
(eBo t'm:nrseﬂim 4inethe edferencsds togthe whsmm asdl e&ﬁw the time just

bcéf'b‘?érit Gfirst doRBacted; Blended BPRERAWIRPSHRYP Bidthe othér sAbstatcéST -
gatte not mh ﬂrellnlnary chem cal changes, if

%Rﬁ?qW1W @U%sul ting mixture or solution,
[ﬂ@ﬁs} u chcqhamgms baexpressly atlzireisa indicatad) the asicldlal' ayTang if and as
Jsélﬁ.ég,ﬁ i .&dt %ﬂexfdé&’?:& AR %dtsﬁ&ﬁa H6¢ beltdHSFuell BE1MARY, theOns

pur suant

0s
S HABR PHec B oo Rl & lpmrao pihcB B HHE axorn Reen e artice
"af gs'an't ifasd acused Bergm is {ntenidd tosc@sér ame of ety such blements, unless

tljﬁee{e?{e‘;@&sslﬁn&%&tslgg}el rg tance as it exists at the tine

cont act ed, blended or. m xed
09870 oHbdesumenis aeferrertio herpisars ftcerporated heseip by asferends; ip ppro as if

ﬁ:ﬂﬁsd@f&ﬁﬁﬁ&h%%h@%ﬂfe [0086] Except as may be

ot herw se | Me JokCl e Al L any
(P98 cfiin i 4 Feep e 6 BactaB B BBl e Vi R scope
of edpgenied claiimsonst rued as I|n1t|ng, the description
or aclaimto a single elenent to which the article
refers. Rather, the article ,,all or "an" if and as
used herein is intended to cover one or nore such
el enments, unless the text expressly indicates
ot herwi se. [0087] Al docunents referred to herein are
i ncorporated herein by reference in toto as if fully
set forth in this docunent. [0088] This invention is
susceptible to considerable variation wthin the
spirit and scope of the appended clains. 26 WD
2005/ 118720 PCT/ US2004/ 016814 CLAIMS: 1. A
free-fl ow ng, non-viscous liquid flanme retardant
addi tive conposition conprised of or fornmed by m xing
t oget her conponents conprised of.
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A) at | east one organi c hal ogen-containing reactive
flame retardant in which the halogen is brom ne,
chlorine or both; and B) a liquid additive that is

WwotRssgede Of at |east one aliphatic pol yepoxipgeroéeddmecsis
forrru(a: R(Ep)n; wherein Ris a straight chain or

branched chain aliphatic noiety which consists of
CBABYS; hydrogen, and optionally, one or nore ether
oxygen atons and/or one or more epoxy oxygen atons;

E t

ERERRE I N ST IR KR

@ttiriséd/ef o dorped by inixing sogethe Cbampongntskemprisedofie hal ogen
i Say ﬂeaﬁto[ng Gfihic Hafd enﬂﬁ&@ﬁhlﬁ P&Eﬁ@ﬂhﬂ?@:‘éﬁﬁdaﬁt ﬁhgwhlcl%‘trllle

reactive retar dant brom ne only. 3

addi th%e%kﬁr{aﬁ%mﬁ Siprips of 0@ wherein said at

. Beasta lqued aidgbeisat ihminggsed aﬁmleastmnn gliplesic pplyepdxficerad the
ret art? a,i s conprised of a m xed ester with a nomi nal

structure of tetrabronmophthalic anhydride with

di et hyl ene gl ycol and propﬁ@ﬂ%; glycol. 4. An additive

conpoghdréifR 8§ siralghtlchhifot bisheliedichaif aliphatit moderg whizheonsists of
O O3 o LPER. 3N brle P Ecbe Gindr) RFerl ELRY Hr ome o

pol yonore @a@m axyedn ateras;Eatin p sraminal epoRy (ﬂT‘NPoFﬁdt fhlu? " whole or

r eaCItﬂré&hloﬁHl nliber lhqierra.hg;emrabblh@l i ¢ anhydride with (b)

an aljp at to.Lorm.a I

by 1ot o R pmpBrbEL A RIAR, € REHRne Raodel ¥ Gid at leas
ane qmgmlpyhaéognmntdmmgcrpamm Aams retexdard @6 Ad ;momme only.

Conmposgi ti ofy ARtidva ¢ g‘ﬂ?biﬁléﬂ YR ICRAiM lsﬂhéi'eiﬂtsaﬂdfé@&hst@ﬁ@orgmuc
organi ¢ hal ogen_ C?l ai ni reactlve ame rnetar

halogegrgpiawiing Tectiye Blpﬁ.mt%f is (&DMPF{L mixed Ex5F »g]?h § nominal
{taefitre maréhrmpmhaho mtigidride gith aliefinllencagep] and fropyiane glycol.

ret arﬁant /{:E W gﬁh&g&) ad 1ﬁ@qilh1°f‘wﬁérei§1%d at least one orgamc

tetr ronp ride, n?l a{mi atlcﬁ’g %o
@se(\@pm&w:wsa&ﬂars mnaﬁ%!ar dant is,go peised Ot deasy g Preruge-
cingfhiag pollyolasactiv Same ebtardary Gotyriet droacihe reaniidrhofi(ak

%&gﬁéﬂg@%ﬂﬂﬂ[ %%ﬁ:#%%?%@[b&g@?%ﬁgﬁ 'aﬁlagld-e te%h followed

by sastins qf s#id avid-egter with () gthyiene gride anpr\ﬂpﬁ neeom‘}sa or bo
addi t§ve coRNStivd @mpasitibmaGnailanmbl whereini saidaiedst one organic

lation furth

PSR hlafng o8 Mg BB 3¢ o sl of £ bl Lrfplst of

tlomt lepst on@br@nenmonm:eg MV@ﬁF%@V%ﬂ@FﬂWﬂ%ﬂW‘P@GQIﬁSH’S e

&ﬁéudmitfﬁéa%@abrdﬁd phetalib e@sAlrias) Qb) aaalliphalcqeaio@nd (d) an epox1de \

e
20 It PR ieGREI B IR FeeBplic 514 s proviso tar
thietfbrniulatioprhay a Bcooﬂdiﬁlﬂ mo:htyca& ig%() of a(b‘ef)n‘E 2(};05(% opZPr Jesss and 2
ISCOSIt t CpsS a in an

g %&ﬁoﬁqﬁgﬁmﬁhga&é‘ro }?JI el d vlosc:03| ty of the

r es ul 6 ant Awnnadditive Gompositonas in¢laio Hoberepsais formaatignfurther
RN Blastidng 1iduid \hanoO8H Iscu Hafohly e c&BHEin/viHichitha hhlegen

ESim
d d of dd

o ST E e oh e dhldrimeddifo ?a%ﬁ@%ﬁt?fﬂf REF bl (X) g least one
pvlshﬂbmarbpnoﬁ whighithe ladogen contensris ingdeakmefichlopine angfer kypmine

LBAS; or (Z) both of (X) and (), with the proviso that each of (X), (Y), and (Z) has a
viscosity of less than about 100 cps at 25°C, in an amount such that the Brookfield

viscosity of the resultant formulation is below 20,000 cps at 25°C and is lower than the
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8, An additive conposition as in Caiml wherein said
at | east one organic hal ogen- containing reactive
flame retardant is conprised of a fornul ation
conprised of (1) at |east one brom ne-containing
pol yol reactive flame retardant formed fromthe
reaction of (a) tetrabronophthalic anhydride, (b)
visci§tdTyhcanme Gbymbdtion deyoiddl (*abt), sl pha- onmega |
- alkane diQlyiiE cFhpdsfihles Helah BRI Ga Baédidinl viscoFity of

" at > onealp@tlc nonool , and (d) at | east
saiddfommultiop) iepleoub4PWeePs SRE5 2) at | east one aliphatic

di egst er Aafadditive abiiepositiati as an Blaiay 1 whesein gaid g ¢35t ?r',?eoréir‘;l)c f
OV 5B Ttk AbAQE iR sed Bf SRebaomtongFiS b
P A N T e
readtloRiof(d tW&Efo@id}bhﬁﬁiida:ﬁtydnidd. anidiathylencieiysel, (Q ghlssst gggz“pha—
omé a‘}\l%-tng lﬂi%?,sb&) aﬂgﬁt bhdipith-SRER-alkdhe Bl ditek Wayrdne aliptiatio
mooord/ e (v aricone e Briorrapd ¢4 e RO of ¢ AP B g draf
a!kﬂ?:l d{{;@k&gﬁé RO vith 8h6 pvist heat el fograsiativo s yissositaldhs G
ot chlorine and/ or  bramn ne @PH‘?& Ol & $boih of (X
abagih &0.089 cps\oF lqﬁs,tan@aBP&}P%B“t‘Wg_ B of (X and.
(Z)9has Anadditeoinppsitibn peiglpiNgh Whereinsat 6111&%@55 er
gorzes 0 & uidtdhot bAgolyHatohpdrocdeboreinavhich he belpgap
m'g?"icﬁg@)r esmﬁm’ut ?or |l atiaon i
i i L OD. LiSmbP BhrM616R44) 09) ANasPéne
corams o re b R o i
dif ! he piJvisiorthed eadhent €X)p (Yhend (Z) has 2
a‘%&%ﬁé@%@@ﬁﬁ%ﬁ@ g@&‘g Sl Wb 2 Ol
visg s then phoyy | ) : hhat tng BroaRe
vicaBaityQSF thd AlsMEant fokhutidion ds below 26,090 cpoat SR gaisloygt than the

ke . R below 2o aedit oy
vissempio e s it e %ﬁ’gmgﬁ%ﬁfr%? a{# sty of
i Xilfg t dgewitidive semppsition a5 i Flais 7 WTEFILINE Pregeheigayiey
safdsf{)aﬁlgh&m& awuemc&gﬁbmemosphor us- contai ni ng flane
t. 13, An additive. dan. ; n 12
e b RS P RS T 12
phosighor v addittvaicompesitianzasan pt of Claims 1r 0 ‘)t:?‘j':‘%ga‘f‘ &S%ls‘% o
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viscosity of |ess than about 100 cps at 25C, in an
anount such that the Brookfield viscosity of the
resultant fornulation is bel ow 20,000 cps at 25C and
is lower than the viscosity of the sane fornul ation
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viscosity of said fornmulation is about 4000 cps or
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(A) at least one organic halogen-containing reactive flame retardant in which the halogen is

bromine, chlorine or both; and
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B) aliquid additive that is conprised of at |east one
al i phati c pol yepoxi de of the formula: R(EP)n;
wherein Ris a straight chain or branched chain
Whi2BikAk470 M0i ety which consists of carbon, hygfoamo1esid
and optionally, one or nore ether oxygen atons and/or
one or_ nore epoxy. oxygen atons; Ep is a term nal
Bpoxy lignigiadditixg thanisicompriggdntat Isast om akinhatie polyenexisie of the
the wewiga:2 to about 6; and optionally C) at |east one
or gani ¢ phosphor us-cont ai nllﬂ LI ame retardant. 29. A
rigid polyurethane pol yner, gi.d polyisocyanurate
pol y hereimR i ystehight chajny peblﬁmli@d pbﬁny aliphatio mejetyyhigh consists of
ri gi daeh my&fb%é’@ aﬁa BhtfonBY, YOHE br ﬁl@%ﬁ@ oRRsn kau)ms and/or one or
poI ynerizin ur sQr .copposition as In (&I %
more epox oxy enaoms, p is a terminal epoxy group: and n'is a whole or
fractional number in the range 2 to about 6; and optionally
C) at least one organic phosphorus-containing flame retardant.
29.  Arigid polyurethane polymer, a rigid polyisocyanurate polymer, a rigid
polyurethane polymer foam, or a rigid polyisocyanurate polymer foam formed by
polymerizing a precursor composition as in Claim 28,
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