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in any known procedure for forming polyurethane or polyisocyanurate foams. Typically, the

flame retardant additive will be included as one of various additives employed in the
polyurethane or polyisocyanurate foam formation process and will be employed using typical

polyurethane or polyisocyanurate foam formation conditions. Further, the polyurethane or



0.5 to about 2.5 w.% based on the total weight of
the nmetal hydroxide. [0013] Optional Conponent e) of
W@ b@sfil@an®e retardant additive is at | east one PCI/EP2008/002295

thi xotropic additive. Non-limting exanples of
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(0018 efdjon (thethto GRRPAHENE oHhp oRAbriFethane + o .pearspsﬁamré@e fram
forrriu?atlbt% cdah Gorft AR 81 QherfcbRpdrRRAUAbwH irl the add ittt usd® invhe %rmatxon for
ﬂex&ee erably in the ra of fro abouﬁs 8 tao, about

e

rgig AEISFETEY SHPYY IRV EHES A 2 s oS gsed
in fcﬁlllﬂmgtpoll}@re‘ManS/(polﬁxhbraﬂﬁSﬁd)nﬁﬁllgi(i)dhe of CEIcQJe? ‘lamlv@ﬁmt kmf)vntttb‘l Gnose of

ret Itive 1 ame, retard
ordiG iy & GF° @i 5 TPV o e RO BEC B 8) RV foam
fornfafatiemst dai omirm @fhffadtdﬁtsamtlokiﬂmn d[]ﬁ@lmeﬁbﬂli as foor v1§o@l§1m llitgud CM

ur ne. o 0C anur (0] | cal

ol S ot AN o5 i e
and/¥aEHI @S afﬂ@‘ﬁb tdnvalso eectuded! in [hetdﬂ»mppsiﬁgmrcétthlanmeﬂnon Non-
limi’@r',gpl%%efpg) u g ﬁ&cth? )glé}?%m fm% ulgat bromo Iio?gmeg't an%n(;ne\{ﬁylene cqllonde

ethylene dichloride, ethylene dibromide, isopropyl chloride, n-butyl bromide, sec-butyl

basi
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[0019] 1t should be noted that these and other ingredients that can be used in the polyurethane

or polyisocyanurate foam formulations of the present invention, and the proportions and
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with n-pentane as a ghyswal blowing agent and water as a chemical blowing agent, and all
foams meet the DIN 4102 B2 test. Dimethylcyclohexylamine (“DMCHA”) was used as a

catalyst in forming the foams. As according to the art of making polyurethane foams, we used

a surfactant/stabilizer which is a polyether modified polysiloxane. The MDI used was a
polymeric MDI.
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EXAMPLES [0023] In order to determ ne the snoke
suppressant capabilities and flane retardant

w@apabidoid i es of the flame retardant additi vesPGF/EP19688/002295
present invention, four flanme retarded rigid foans
wer e manufactured using the formul ati ons described in

o0 e 1, below Fornmulation 130106-1 is of this
%. m ad S01006-2 S useu a5 ad corrparlson A
PP ‘7' - i e A/

f : _ ]
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Spolfew ] L TEDSIvis Ul U Piithd o DecHai(REs) fCor.eomak) |/-\tsuﬁined¢idﬂu4b| TFi&s toss (%)
_Les_L1_I fs 1380 Tablb 2 ety t hat 368 T X iHidmm 54,6
densi-y—{-Cor—bB5—fmag—-s—si-ght-Heant—petter—(tower —n
case of fornulation 130106-1 in flam ng node as wel |

in nonfl arri ng node. The other results show a
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dant because

flam B SR o1 SPEAGLR P RSP bt Hr el ORG B 5"
906. | WV btics ahdt |beﬂliem‘bd®fst rfosh aindlan gegtkivE the c@ho&tebi/l:_smok&)iemnty
ON- %dga‘nﬁpr et %%ln%%| ya}nlée\érgaflag%aa{r gctb(:m%f:fo rbe{‘ég’r d1§ rsmg behavxs)r in
Saytai® RB2a&0 amdlﬁnqﬂi‘lmmmed lolper sa:ttlehlentsaﬁemmdmg

brom ne-containing flame retardant; c) at |east one

nmet al hydroxi de; and optionally, at |east one of d) at

| east one wetting / dispersing agent; e) at |east one

thi xotropic additive; and f) at |east one, phosphate.
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2) The flanme retardant additive according to claiml
wherein the anmount of a) present in the flane
wo edoandand additive is in the range of from abpCI/ER2008002295
about 9 wt.% based on the total weight of the flane
retardant additives; the anmount of b) present in the
WHAT IS GeAIMEPH T dant additive is in the range of from about
1 4 o pARaVE afnfoaBCibech obhErhhe br Bl aibod s
comprifingame retardant additive is in the range of from
80 w.% based on the total weight
a?bﬁ%tm%??g%ﬁ?efy%rdant addi tive; . 3) The flane
b) eat ipastane bl@ﬂkﬂi%‘l%@"dtﬁcﬂﬁﬂ@ﬂﬁgd@fﬁ, claim1 wherein a) is
5)at§gastog9§lgtapmrcggl&t hyl ethyl phosphonate; ii) at |east
one |sog{ opyl phenyl " di phenyl phosphate; iii) at |east
apgheptionsl #)}Pastﬂmsiﬁhate and iv) conbinations of i)-iv)
d?nglqut s %&ﬁ%@'&kpérﬁné ggémfl ame retardant additive in
he range of from about to about 9 wt.% based on
&) v leagioas thizstrgpie a@ﬁltl‘{%@dﬂ ame retardant additive. 4)
t)ThanJaLt%H? ph&dpisrdant additive according to claim3
wherein a) is at |east one diethyl ethyl phos?honate
2) Thy flpme retardang agdditivgrageasding werlaim  evhigrcinthg jamguat Of 2) papssitain the
ﬂé{ﬁ&% E&érﬁarft dent?veﬁ& in tR@AhgeWTEromHbBEt2NE hESht DRRSH BALE of BleQbtal
is at | east one reactive broni ne-contai ned

w@sp the dlameretaidant addlitivest the emonss s tbh arasent dm g dlamgeretaripnt

aZEJnﬁvJ s e el R A HRM AR 6l 1Y Ao 09 WA DA Baded oalthd dtal weight of
wher ei n g{) is a diethyl et h%l phosphonat e present in

thenfanjeaig 2 acg iyt R, BRAIDO; ) BRI In e Nggne ogfardpnt pdditiye is in
theeAffd Yefrbrh UBbIRESSCRMbBIIEO0WHLEBAsed bR theiotlliwelghObf the flame
tetrabronopht hal i ¢ anhydri de present in the range of
retargpnt addtie; 16 to about 28 wt. % and c) is present in

3) ThbB Qlafn@r}&@rdgﬁt ddaRive %E&bﬂmgﬂrﬁ d18mab aUbrehOa)Vik i)%at ledst ortbaéietﬂyl
on the total weight of the flanme retardant additiv

ety Ipppgphenatgsdi) @El“'&i‘td’é‘ﬁtlsoaﬂ’a}’lt"i‘e\%él diphegy hphngphats; dp At ri?aft one

tMEIBY1 %h@spﬁ@te ;! a%d @v)dﬂo&bﬁﬁﬂton@ oh Mllﬂhﬁlﬁ Rk Q‘}ﬂés@ntﬂﬁ @feCimel rBtardant
the ran from about

SR B IORT FEFEB D 7 H S ekt TS veiEht of the

flafe ra@lragire@btiveal i C anhydr| de pr esent in the range of
rom about 16 % .c), is. present in th
o e e spie o sy sl SHRGEDD R e o Gethy
eﬂfyﬁﬂiﬁﬂ’phonatb an anount in the range of fromabout 7 to
based on thﬁ t,ot al

5) ¢ e gt PanarErve. Sapmm e ef oo dap cSrinatd

pad@hite ‘éﬁetﬂ&ﬁlols)disnﬂ 1dast @iea'emlie vhoatits-congadried didseprether diol of
%ar dam1 addl1 A
tetra romophthalic anhy: rlde

6) The flame retardant additive according to claim 1 wherein a) is a diethyl

4)

ethylphosphonate present in the range of from about 2 to about 16 wt.%; b) is a reactive
bromine-contained diester/ether diol of tetrabromophthalic anhydride present in the range
of from about 16 to about 28 wt.%; and c) is present in the range of from about 45 to
about 80 wt.%, all based on the total weight of the flame retardant additive.

7) The flame retardant additive according to claim 1 wherein a) is a diethyl

ethylphosphonate present in the range of from about 2 to about 9 wt.%; b) is a reactive
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conprises d) and e) or d), e) and f). 9) The flane

retardant additive according to claim®8 wherein f) is
wa2omnowshd ori nat ed phosphate ester. 10) The f|BEEEP2008/002295

retardant additive according to claim6 wherein d) and

e) are each present in the flanme retardant additive in

bgmipgreantringddiasteeietheriid obtetrpbromppitienlic athydridepregsefiip the range

o?frg?ﬂtab()@t lbﬁ%um »Lth)ﬁ d @stﬁésem}l %tran%g of £ 85645 to about 80

hydr oxi de. 11 |'afme retardant additive accordln
wtgosang o pcqsmtn%arsareﬁwns insfhe rasige of fram gbeit fytp about 12 wt.%, all

b§§eﬁ Yh %Q&Qﬂ@é?%t) 8Fthefigme Res@nbRidksted by the
bemar | e(r) rporati on under the nane Anti bl aze(r

8) Tthh dlage aeferdant éfi‘ﬁEYe eendingfto claim A yhsrrispaich Bame retardant agdmve

c@ﬂmggup&lae%@)téygﬁ@ mar ket ed by the Al bemarle(r)

rati on under the name Satyex(r); .the
9) Ti‘i%rfg“&ﬂ whardeat adiitiveoagspraing toselaims 8 amierair dhihatmeenoshigripated

pfl&bggtg@s?grs are those marketed by the A bemarl e(r)
ration under the nane Anti bl aze(r); the netal

10) Tﬁy alla@ﬁ ireierdang pdditiyrorceoriigg ke clain éy"h@f?@ sim %‘é FRRIeSpEh) present in

tKeO AR R rathidant addER intah 8mB@T ™ B Fdnbdat fhdm atdht AR UL SWti%,

and the wetting/disper ents and thixotropic
baiféP{‘Ff\?é%taldﬁ’eég*gﬁﬁ@%%}w@?%“g%y BYK Cheni e under the

11) Th& MRnfe Yilakdant dditivENRcdriRBRo Y Brdddihs 8d6H & iwhrein the diethyl

according to claim1l wherein the diethyl

e@y@p%h@@fyﬁ SFeathese markeied by élkee,@}bqu;}@)Coqu@tlon under the name

Aglklgﬁie@ /m%t di&kerdined dlafofte%m&agnmhtam@ldhgesaw&eInoheﬁetédsoy
ﬂ?%g%t ex(r) RB79 or Saytex(r) RB797 t he

Bempi® Ratpeetion gadsr dhcename $0ex®s thepenorkiotinatad phospbate

ke HrRt %Lormmédamaaﬁs rékdr@antd QFE tHARE kﬁ&&&ecbybyt R Albemarle®
Al benmar |l e Cor poratj on under the Martinal

aélgn ugy tl{eH@mﬁénltl H@?@j t]éeplgietgll lwdroa@l@ﬁ%rgt qj?na%ed by the
Alhimede®O@oeprdidht &S e rahes Mamiak@t 6d Wgnﬁif‘{d@ Chadi ehe
VR PES I8 GBRh ) PR T CHENBEh EReeg By B e
uhderteaahk 8WK®@.et ar dant additive in an anount in the

12) T e St o Pais Pt et DL SnfihosFonte
i§ hatitaze @t Wode che @lidsietrethémdoleofaétrabaimeiphthalicaantiy ditdes isosuytex®
(% 58 WDl AR M IR 39 Rt
thieematatl Apdroxidedi &re \tBose andrkéters by ahe allbeimacle® @orporation under the
I\}Pal?tl Sa?@ %ﬁltseﬂcs and the wetting/dispersing agents and thixotropic additives are
those marketed by BYK Chemie under the name BYK®.

13) The flame retardant additive according to claim 10 wherein f) is bresent in the flame
retardant additive in an amount in the fange of from about 7 to about 12 wt.%, based on
the total weight of the flame retardant additive.

14) A flame retarded polyurethane or polyisocyanurate foam comprising in the range of from
about 130 to about 180 phr of a flame retardant additive, wherein said flame retardant
additive contains:

a) at least one phosphonate;

b) at least one bromine-containing flame retardant;
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b) at | east one brom ne-containing flane retardant; c)
at | east one netal hydroxide; and optionally, at |east
woe@soicot) at | east one wetting / dispersing apEnEP208§/002295
at | east one thixotropic additive; and f) at | east
one, phosphate. 15) The flane retarded pol yurethane or
cpott Jaastoay maat deoxidsam according to clai m 14 wherein a)
ah@o;ﬁt)onéﬂy, h@astone@e di ethyl ethyl phosphonate; ii) at
- | 'east one isopropyl phenyl diphenyl phosphate; iii) at
d) ez deastorns wettingt Hipperginagshtat e; and iv) conbi nations of
eb )a't'le\égt oﬂ@@n@}roﬁxéa&fl@@emd in the flanme retardant
ditive in the range of fromabout 2 to about 9 wt.%
fb&ﬁé@“éﬁeﬂﬁ@mh%Qal wei ght of the flane retardant
15) T’ﬁ@ @Hhﬁab Véardeh%lymﬁaaﬁé @:'B%M&E?Jndn%ﬁé 9h X&Br‘i‘ii B€lafth 14 wherein

I socyanur ate foamaccording to claim14 wherein a)
ay & fgtat leagtone disthyhpylnhespanatpr hefslersbaag isopipryphenylsdipfieny!
g?ﬁzte o atciaéso bhé letf] Bf&%ﬁﬂiﬂ@taﬁd et &,hblnmansTm) fh an® a) is

ded pol yur et hané or @ yi socyanurate foa .
P&‘é% inibe, Qa%rearc&mm Hitivg e @raﬁgwf ogn gboyt %tombput 9 wt.%, based

oﬁ*tﬂl:%t@f‘@é%ﬂ@f‘ﬁbﬁa]ﬂé?e%a%ﬁnthcf&hdv'ae range of from about 2
t 16 is a reactive brom ne-contained

16) The fame re/wé@qﬁiaolyare&an%?r Robtisosynyts At asertdingda glaim g wherein
aP iefaedst bie diGiRyl’ ARYhoSThohdt® BaED AL bt kst lofle @MBHMatedBphosphate
% and c) is present in the range of from about 45
eF%"about 80 wt.% all based on the total weight of the
17) Thi ﬂﬁiﬂe Feétdrddd R Nuredfdd bri poByisobnurbfeSodrh ag®rdingt talcHasl 14 wherein

yur et hane or pol yi socyanurate foam according t

21531 disthyd etlehosphenatsipgesertam e range phttem aboyy? ¢q ghout 16 Wi.%; b)

iCORREvE Bfonflle-RhiRY dREtefldther %)ol aN@tribromdphihalignhlylidd®present
retarded pol yuret hane oréﬁ% |soc nurate fo

iny ghegARECIY ToBT 39085 1A PbRK, A’a?“ PRt ﬁge range of from

aB& b RN DSRIBONALE abeee Bh tHeothiNRight b0Ee Bimé fewaaabaadtnvz
t o _about reactive. brom ng-con n
E az wherein

18) The dape r%gwépiyare&an%%r HO@tlﬁoamw&?pfﬂ%fﬂ AFPEding R g3

sﬂﬂ@ﬁﬁetemfabm& mltrvalagﬂ 1es ﬁ)ra@mepmi)te) afd )0 about 28
he range of from.abou

% C p | 4
19) s e Sarded Fy SR, O PR 4 QTG 1 Clafa 1 g
aPfs o clnanymh@lﬂmséhmtequm it %wvhné’é;ofalohd%as@to%oatw Y%; b)
tota nt, a |

ret a i ve; .and d
S ot T e AR TR o] Ao oPH AL P aseesent
ifh t’lﬁﬁ‘h@b @fl frofd. dboitad 6ad abdut 28 Hit. ‘Valc} ishpased iothetrivge toffram about
4\§Ff‘o gb ut % w& o, f)rg"})r%lsen }/darnoanllount in the range of from about 7 to about 12

wt.%, all based on the total weight of the flame retardant additive; and d) and e) are each

present in an amount in the range of from about 0.5 to about 2.5, all based on-the total
weight of the metal hydroxide.
20) The flame retarded polyurethane or polyisocyanurate foam according to claim 19 wherein
f) is a monochlorinated phosphate ester.
21) The flame retarded polyurethane or polyisocyanurate foam according to claim 19 wherein
the diethyl ethylphosphonates are those marketed by the Albemarle® Corporation under
| the name Antiblaze®; the diester/ether diol of tetrabromophthalic anhydrides are those

marketed by the Albemarle® Corporation under the name Saytex®; the monochlorinated
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20) The flame retarded pol yurethane or
pol yi socyanurate foam according to claim19 wherein f)
WO goo/1nmmbchl ori nat ed phosphate ester. 21) TheP¢T/EP2908/002295
retarded pol yurethane or polyisocyanurate foam
according to claim19 wherein the diethyl

pbeshydty heierp laem Hioses marketed by the Adhernarle® Gayperpfion under the name
AR, | l’n)etapﬁwyd%&@és' 44 t%@%‘érk%& b%ﬁ@ Ammam@?c%(-g&anon

the diéster/ether diol of tetrab ronbp
updenytie ey Meringl® s MagniBa®d ansd, thqnevemne@wameg ragents and

t@&%@{g%ﬁ&ﬁ%s YRAREse inDifeRATS BYRY EfohiiE )mdcf' {48 name BYK®.

monochl or i nat edphosphate ésters are those marketed by
22) Thyy 8amg tstanded pelyntethane gratoltisoeanumatgdpam pesordingeo claim 21 wherein

t&ntdnaﬁﬁz %ﬁmehosﬁ:ﬂ&la{E@t A A8 d939@" Gnd NASEeRBEKEEiSO of

béenmar Cor poration under the nane
t%b‘lomﬁahtbﬁh}: cﬁ"hmgﬁf’r f isn(Yaytex®nRBWe otet PaviegR®di BBEY8; nthe
nﬁﬂ@ﬂﬁcﬁ’m@t@&j pﬁ&b}’fé?é EQRL & mmatzéﬁ W@P’ §hd Jﬁgﬁ?hﬂ%ﬁfcﬁg et th¥se

K Chem e under the nane

nraélteéadd@d thsop{pgmanle® {eorppration| %dgro@yaw)ewaﬁl@ p@hﬁ‘?“es and the

v@@tﬁx@fdﬁh&gn Qoeh sadnmt@xauatmexdaitwest he t%ls@han&ted by BYK Chemie
onates Is | aze(r) V490: th

Uﬂﬁ’eéﬁteélﬁmégﬁf&@ di ol of tetrabr ormpht hal i c anhydr| des is
23) Tgéﬂﬁrﬁé(fefa}dea%zgmﬁfha@bﬁtmsrolyaﬁﬁzg@am L&¥6rding to claim 16 wherein

monochl ori nat €d phosphat'e esters is Antiblaze(r) TMCP;
therpolyvesthane By pRivisqoyRIraly Pampies & coracled segky,Jensifp as determined

N AREVRE6E( i nof PaRfgBhdRNinUAE Rhgd HrerrdviRbbdunab (J dboN 10, or in

series; and the wetti n ] di spersi ng agents and
ﬂi%ﬁ%’@t"f@ﬁ‘?‘é"%&?ﬂ@?@@ Pe those marketed by BYK Chenie

24) ”I‘HE‘ ﬂ@rﬁe LR POBuBMELS dr poBBocyeiSrafel f3dHE adcBFded6 dlaim 22 wherein
ur et hane or, pol yi socyanurate foam accordjng to

1@1 eteneARPAY Py HvrRfopahat A SPrEeclH SpIgks fsiey an tetermdned

bS/QéSYPWE@GZam%ﬁffﬁﬁﬁ@dn&dmhﬁhéj&ﬂéd $fron bR 7@ kd1auded1 10y or in
ASTM E662 in non-fla node, in the range of from

theaiige oy fom gbeph dYito anP)‘ 1ng in the range of from about
25) ThE flhfle RRPAEd pbBHretiadd orm%qs‘obﬁiﬂﬁrafeefbﬁﬁ akedrdnil ty dlafh DBRGRerein

or pol yisocyanurate foam accordin cl a 22 V\/n rein
therRolYyEHATF OF ROINBOTANYSHF %%waﬁﬂﬁngtye 5 K, o sgmple having

dﬁﬁgngleﬁg(ﬁrdss(rvs&@odﬁﬁm ty, as determ ned by ASTM E662 in
inth of _from ahout 70

flamn range .
26) Thodare TSI DEIRHE oF BB r A BB R0 Shams 16
o1 0426 Mreﬂ‘lﬁe fpbl@!ﬂﬁt}faﬁé ar pedsqeeinytite fdamnBedds or exceeds the test
ur cCco to claim23 wherein
@H‘Q@f&f: ‘F r@#e‘“B?%gléf [’)g'b't%%r ate foam has a
27) Ademsidéd) @5 ekgde® hdiciea nmderpbre fedocedy fonretiei eolsuethant or
fl.a retarded pol yurethane or

75 30 .26) ,Th
p?é'é’f%}‘?yéﬁlﬁftgﬁ%atcggrfi%’gﬁ? WM ding to any of claims 16

28) A polyurethane or polyisocyanurate foam formulation derived or derivable from at least
one isocyanate or polyol; at least one blowing agent; and a flame retardant additive
wherein said flame retardant additive contains:

a) i) at least one diethyl ethylphosphonate; ii) at least one isopropylphenyl diphenyl
phosphate; iii) at least one triethyl phosphate; and iv) combinations of i)-iv);
b) at least one bromine-containing flame retardant;

¢) at least one metal hydroxide; and
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or 24-26 wherein the pol yurethane or polyi socyanurate

foam neets or exceeds the test standards set forth in
w84 16820 B2 f|l ammability test. 27) A nol ded oPCT/EP2008/002295

extruded article made or produced fromthe

pol yur et hane or polyisocyanurate foam according to
apd entienally, atlgist gre9d| yur et hane or pol yi socyanurate foam

&) Oft TRdLadde QiR lalspdsiRg addft | vabl e from at [east one
psocyanafe o?% *E P ég% [ east one bl owi ng agent; and
ch 4tllcastene éﬂmﬁﬁmn?d(hms idve vvher ein said flame
ff G Raln o ﬁ@ﬂhﬁ m%%gt@.s i) at least one

di et hyl onate i) at | east one
29) The dbmwtap@énmlylmﬂpmerwlpomgmw@ foami formglationaascorging to
ciaqﬂ"n ?§ tM)L:re § zb@it':tﬁ%l (-ﬁggjp oﬁ:aQ Qzﬂ{ i'n%ksraﬁ’ée df )ﬁo}nve)bsoutb) to

east on rom ng flame retard
ab@asl,f» wi e bh@taapachwlvrgmind@ontaln diestasfsthendial afyetrabromoplhalic

aﬁqu grggen@fn tixfl%ﬁée 4t rﬁ%m"%t)ﬁt' 1'3% hpdit §33@f ‘%l B c")‘%eﬂ?ésentq}n the

one t xotropic ditirve; and at ' | east

re1ge, of GHTo AhaYA B 40 phrst B 36t baeed zngyhem@l Pleighcof the flame

%tg,tdg,{t%djh&ol yur et hane or pol y| socyanur ate foam
ornmul ation according to claim28 wherein a) is

30) Te 8emg retasdadnopiienshone prrody ispexasarste foam aererding g slagp 2? Perein
sQiB Pldine fetdr@arR Rtitive LEmPHised@) Ak ¢ & & ie‘(}) lﬁﬁg?.' ve

brom ne-cont ai ned di ester’/ et her ) .
31) Thetflaasr wstsdsdt prayurethang iy chobdsecyanawien foamn formulatiogngpsoging to
AR BD AnBin 2 Gs & Be@PMly1AS 5ﬁ%mﬂ/@ el fﬁ)thé én%ér STHRAL ablolt 2 to

the range of from about out all based

aboit O %:dDds 2 Farigistbresping- ﬁ@‘%‘?eei‘rPéesFeé/F@Fro‘%\ﬂtOf éﬂ@bﬂomehthahc

agﬁ),s)drlzg' Brekdn fHE the Qir%éd)?@roﬂloibﬁw A RABBUIOI8 wt.%; c) is present in the
pol yi socyanurate foam accordi ng to claim 28 wherein

range @f frrmmBowteld 4p abavt SQuET% A anded Afsreacibrressnt gy agpulfyin the
rbhge o®)frodNEbdul 0.538)abdine2.§ WeaEall 8438 @8 dhd Qtal Wegthh af theOhetal

pol yi socyanurate foam for nul ati on accor di ng to claim
hydro¥der ein a) is a diethyl ethyl phosphonate present in

32) The €lamd REEd &f pliyufithaab 8ifolydsde PandR@ifoard a&Uorao{%F t@)clains 38 wherein

reacti ve brom ne-contai ned di ester/ether
f) ispmeppdvesprter ahgsehasg¥iflr i de present in the range of

33)1fhe %myﬁQQMBe 46pdi s@?%?atezﬁ)aifﬁ foBful&tlonl a%ccmhﬁ@ @d"&lai‘nﬂﬁ Merem
range of from about to about 80 wt %9 and e)

e i IO TRt a5 e R oardberir e, Ciporthsgnder

th BanieDARIMA®2 the dMstér/cthbi diblosTastrabforhdphthld adhytvedeg te Mbse

the nmeta
marketed by tLe Albemarle® Corporation under the name Saytex®; the monochlorinated

phosphate esters are thbse marketed by the Albemarle® Corporation under the name
Antiblaze®; the metal hydroxides are those marketed by the Albemarle® Corporation
under the name Martinal® or Magnifin®; and the wetting/dispersing agents and
thixotropic additives are those marketed by BYK Chemie under the name BYK®.

34) The polyurethane or polyisocyanurate foam formulation according to claim 31 wherein
the diethyl ethylphosphonates is Antiblaze® V490; the diester/ether diol of
tetrabromophthalic anhydrides is Saytex® RB79 or Saytex® RB7970; the
monochlorinated phosphate esters is Antiblaze® TMCP; the metal hydroxides are those
marketed by the Albemarle® Corporation under the Martinal® ON series; and the
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hydr oxi de, 32) The flame retarded pol yurethane or
pol yi socyanurate foam according to claim3 1 wherein

W0 o0881@1monochl ori nat ed phosphate ester. 33) AEGEEP2008/002295
pol yur et hane or pol yi socyanurate foam fornul ation
according to claim3 1 wherein the diethyl :
veetting/dinpersipl @aenteandghizotropipsadditiyek are dlepsp ynatkgied by BYK Chemie

uﬁﬂé}%@ﬁh@(ﬁ%@or poration under the .name Antiblaze(r);
the diest

er/ether diol of tetrabromophthalic
35) Aariigagpy ders ferming 4o Bemergretarded dradyprethane Apth pakiisP@@EpYrate foam

SRbRGH Edn%i‘nih’é‘gred’rin%ﬁg 18R FEr aa¥HsEae ri90b¥4ﬁ19t@ or polyol; at leaslg §>/ne

nonochl ori nated phosphate esters are ose rmmar ket ed
bidvang\agentatided fpmegetaanit 2ddiiva ivhercin |sad flgme retardant addifive
Arbinpl aze(r); the metal hydroxides are those narketed
by the Al bemarl e(r) Corporation under the nane

a)pat fqapfng phosplonpgni fi n(r); and the wetting/ di spersing

bggﬁﬁléa&cﬁ\_@@rohhﬁé&hfaﬁﬂigcﬂa%{é%th}d‘dﬁs are those marketed by
YK Chem e under the name BYK(r). 34) The pol yurethane

cyrat prgptyang selphFaide; f oam f or mul ati on according to

afll BptBnAlyl aMBRE et he di ethyl et hyl phosphonates is
Anti bl aze(r) V490; the diester/ether diol of

&) et deaplr eneoptingdidiseersinggssri des i s Saytex(r) RB79 or

PN 1&%(dn} HRBABFL addifi; BRNOChI ori nat ed phosphate esters
is Antiblaze(r) TMCP; the nmetal hydroxi des are those

fivedt iegstexse hosPhEeAl bemar | e(r) Corporation under the

Vegh el jpbschide B 1SRF dfe2ataBRd t hewet ting/ di spersing

agents and thi xotropic additives are those marketed by
36) Ty RrOCREFF ORI Orclaime’ S eifer i p)at Lo pnaudishybaphagphonate;

if) Qf 18h 90 OnisbprayPibheSll AipHaR 1 PRsinst til)aDRa bne triethy] phosphate; or

pol yi socyanur.at e foam conpri sing conbi ning or pringing

iY)sgaomatongof Dai¥sand ghis Rressrhin i fams retardpgt gpditixg m the, e of

fmﬁaﬂébm\io%o@?ﬁm‘%, baded of tHel taaBwdi gt 8f BiaNhme fbirddny &ditive.
37)%@3&{%2%,@3 I %tﬁﬁ%%ggﬁg@? l iqaagg%;tlo\é%gigt?glte%lmyrl]}%osp%)ongcta and

t’pfs;aﬂlie&ﬁoﬁ@dhu@g,%mg“{;ﬁ@{&sfegt Ja:r dant ; Ic) at | east f oge

met al hydroxi de; and_optionally, at |east one o at
38) Thg FEqeessecyping o glpim 3'6I|W§f)‘€'|“ 154 mpgashior t)e& 8]?°SP]éaz§%TSt%'ne
39) ThBI predesd REderdaiidiot élvigi 3ANhetein e Hie@glt ethylphospivasieh atethose

marketed by the Albemarle® Corporation under the name Antiblaze®; the diester/ether
diol of tetrabromophthalic anhydrides are those marketed by the Albemarle® Corporation
under the name Satyex®; the monochlorinated phosphate esters are those marketed by the
~ Albemarle® Corporation under the name Antiblaze®; and the metal hydroxides are those
marketed by the Albemarle® Corporation under the name Martinal® or Magnifin®; and
.the wetting/dispersing agents and thixotropic additives are those marketed by BYK
Chemie under the name BYK®.
40) The process according to claim 39 wherein the diethyl ethylphosphonate is Antiblaze®
V490; the diester/ether diol of tetrabromophthalic anhydrides. is Saytex® RB79 or
Saytex® RB7970; the monochlorinated phosphate esters is Antiblaze® TMCP; and the

metal hydroxides are those marketed by the Albemarle® Corporation under the
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in the presence of at |east one catal yst. 36) The
process according to claim35 wherein a) is i) at
wo emstii@ne di et hyl et hyl phosphonate; ii) at | eBSI/EPI068/002295
i sopropyl phenyl di phenyl phosphate; iii) at |east one
triethyl phosphate; or iv) conbinations of i)-iv) and
Myrtinal® PN sserigs; iand theewéttingrdispeesingr apants and dhikdtvapid mdditives are
. .% based on the
thet? gﬁ’k\%f’f&gt% CoRl eﬁ’f&ae?r%]g?&e}#%?ggﬁ additive. 37) The
41) Theopressss accwdidg g tleine |3 wha@Sinwther 8ame aptaidsd apolyveethane or
[ I ‘ Iy .
(B RlrAt ol e BRBTROGRE, Gr Gfbaine'cSt SncafiBSe (GG DIN
4102 BR flamn@Biliphisstednd hpy ajcerregtadmokh Hensity: as detephinehbm A T™M
T r C [ t ' 7 wherein
Rl pon Al ol ARASANERT M BB EURULIY 1o by
the Al benmarl e(r) Corporation under the nane
Anti bl aze(r); the diester/ether diol of
t et rabronopht hal i ¢ anhydri des are those marketed by
the Al bemarle(r) Corporation under the nane Satyex(r);
t he nonochl ori nated phosphate esters are those
mar ket ed by the Al bemarle(r) Corporation under the
name Anti bl aze(r); and the netal hydroxides are those
mar keted by the Al bemarl e(r) Corporation under the
nane Martinal (r) or Magnifin(r); and the
wetting/ di spersing agents and thi xotropic additives
are those marketed by BYK Chem e under the nane
BYK(r). 40) The process according to claim 39 wherein
the di ethyl ethyl phosphonate is Antiblaze(r) V490; the
di ester/ether diol of tetrabronophthalic anhydrides is
Saytex(r) RB79 or Saytex(r) RB7970; the
nmonochl ori nat ed phosphate esters is Antiblaze(r) TMCP;
and the netal hydroxi des are those marketed by the
Al bemar |l e(r) Corporation under theMartinal (r) ON
series; and the wetting/dispersing agents and
thi xotropic additives are those nmarketed by BYK Chem e
under the name BYK(r). 41) The process according to
claim 35 wherein the flame retarded pol yurethane or
pol yi socyanurate foamthus produced neets or exceeds
the test standards set forth in DIN 4102 B2
~flammability test and has a corrected snoke density,
as determ ned by ASTM E662 in non-flam ng node, in the
-range of from about 70 to about 110.
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