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catalysts is that they are inexpensive and readily available.

Use of these base catalysts, however, is associated with a range
of problems. One of the major problems is that the oxyalkylation
with propylene oxide has associated with it a competing rear-

30 rangement of the propylene oxide into allyl alcohol, which con-
tinually introduces a monohydroxyl-functional molecule. This
monohydroxyl-functional molecule is also capable of being oxy-
alkylated. 1In addition, it can act as a chain terminator during
the reaction with isocyanates to produce the final urethane

35 product. Thus, as the oxyalkylation reaction is continued more
of this product, generally measured as the unsaturation content
of the polyol, is formed. This leads to reduced functionality of
the polyol and a broadening of the molecular weight distribution
of the final polyol mixture. The amount of unsaturation content

40 may approach 30 to 40% with unsaturation levels of 0.08 meq/g KOH

or higher.

[003.] In an attempt to reduce ﬁhe unsaturation content of
polyols a number of other catalysts have been developed. One

45 such group of catalysts includes the hydroxides formed from rubi-
dium, cesium, barium, and strontium. These catalysts also pres-
ent a number of problems. The catalysts only slightly reduce the
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be removed prior to work-up of any polyol for use in polyurethane
Finally, polyols generated using DMC catalysts are not

30 systems. : ‘ .
v replacements for similar size and functionality

mere “drop in :
polyols produced using the typical base catalysts. Indeed, 1t

has been found that often DMC catalyzed polyols have properties
very different from equivalent polyols produced using, for

35 example, potassium hydroxide. It is recognized in the art that
polyols made utilizing DMC catalysts contain small amo?nts‘of
high molecular weight compounds, which can affect utillz?tlon of
these polyols in polyurethane systems, particularly foamlng. The
so-called high molecular weight tail has been identified in

40 amounts of greater than 100 ppm and variously described as poly-
mer of molecular weight greater than 50,000 Daltons, see U.S.
Patent No. 5,919,988 which is incorporated herein by reference.
The presence of the so-called high molecular weight tail in
amounts of greater than 300 has been identified as a cause of

45 foam destabilization and collapse.



45 foam destabilization and col | apse. WO 03/054057 PCT/ EP0O2/ 06687 3 [005.]
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bonds 2548yvanate in the presence O
foam.

[008.] Another embodiment of the invention is a composition

of matter comprising a polyurethane material, preferably selected

30 from the group consisting of flexible foams, rigid foams,

coatings, adhesives, sealants, elastomers and thermoplastics, and

aluminum phosphonate catalyst having the general structure of
RPO- (OA1R'R")2 Or residues of said aluminum phosphonate catalyst,
wherein P represents pentavalent phosphorous; O represents OXY-

35 gen; Al represents aluminum; R comprises a hydrogen, an algyl
group, Or an aryl group; and R’ and R” independently comprise &
halide, an alkyl group, an alkoxy group, an aryl group, Or an
aryloxy group, and/or residues of said aluminum ?hosphonate. In
a further embodiment, said aluminum phosphonate 1s present at le-

40 vels of from approximately 0.001 to 5.0 weight percenF based.on
the total weight of the polyurethane. Residue§ of said aluminum
phosphonate catalyst are considered to be aluminum phosphonates
salts, often crosslinked through aluminum-oxygen bonds.

45



VnggS{ 054057_ PCT/ EPO2/ 06687 4 [009.] In a further enbodinent, Ris a

e e%/hogroup, and R and R' independently conprise one of an1et hyl group

oup gyvgﬁg)ﬁg)lsmgz gugrog?ﬂ aggﬁgﬁb a propoxySQ{oup, a but yIPCgrEPOR06687 but ox;/
, ) , Of ~ Xy group. 0010.] It is another obj

of the invention to provide a polyurethane product conprising great ejr etCthan

0. ' .
001 wel gty Peroents Al ALUTLMRRRASPNENAS & Gata}Y Sjzoapd) ek alun num

phosph cata resi dues on_.the t I
"o h
pol yur le@%ri?e I@IEPBRERR Vs SPEP R T ARG hhds p t%h/gt %@é?afaﬁg%tﬁg}s% ng the
gener al grstp uct wreprpt REOP( CATR WY FheYRi f qb‘t?' pPEsEt § 8§y%}é¥1' P
Lepresegi:@u@,er& anahebt gphvps phoroushen®kyr gpPesent s al um num R co,rrpri ses a
ngr(r)igen, an ial kyl group, or an aryl group; and R and R' independently
¢ woxi?a%gg |,Idﬁ,I§apsa% hed’ OB FALKOXInAdntgbAUy vyl agroup, or an
77§ naUBBRIETRTSREORB AT BB T S BRI of S Broat Ty goup. & prop
group, afpabpolapm QP@E@O%tﬁuF?/Fa]g%S(r)Luﬁfl 4°byi %@nﬁ%ﬁ&&%ﬁgéorﬂ ra propy!
a phen- caxylgsoumsid0ef 0GEEd OPt the Lhepiah; &t CBF ’??é’lﬁrﬁ\%/g%??gnogg’ o
PL oviide pRoaet y W-akhanenpradpbbsprnrse setabds hqersna Prodes§ 8bnpri sing
Ong i f].t gigg%lggulpg %\@ dbBg (@i1A east onterlikyl eneemdseers prawiadiing at | east
hydr oge ﬁ'epﬁg%%n%)ﬁ eﬁ%%ltgvg'féﬂé‘%héépﬂ@@oﬁs;oﬁ@ abkyd ppesoxideinm;r Bacti ve
oY of or ABPYPF A% SRIGREIBT” FroftbrL T @Bgrﬁiﬁft e odoon the
_ f 0 : er
total weingh®” ofnderengsPybY RAPEOPY ot ;hajw"‘gﬁ(:t?ﬂg‘%t épgfcg‘?%’asat%a%%gog%]kt Ihgne
oxi det snigirBubheamtadydagtoane ox ARt REYEIEFEER e 13t hET eé%f?ﬂ@ggiof a%
?Lumt _rlurlgeﬁtggsghpgaé @e30yCagaiuyst ahd ¥ oramdaRpolyearradepbly GIOMBF Higvi ng
| Sggy; \églt A gg%?ggn%hylpagéﬁgll NG athbeasjrovpe argesiydl pobyp sccyarabsyand/ or
pol yot NG a8t yB1 B EAcEFT8b hy At e T Teet tng ey i h Dy, and op-. tional
. - ! W i i
wi th addixv gnaPPsubst ances having reactive hydrogens, 35’ i ﬁnt hgpprtelsggglel gf
a urezthane pronoting catalyst; and optionally, blow ng agents
cross-|ipjans;] surfuacisanbsthdr ldogest pf grrentiavenbkiy §Ri 85 ‘fjséea;?d
fr; ?E'O'd' Srurk0012e Ipddauks estatdiencobrenty ol eherémsenEPBRAr G GPPde a 40
corrponerﬁtéc%’(rjc‘o O#fé?%v:‘?di%‘&: YUr £1hanenpr adueterkoBRIESI Rroveditd - a  pol yol
npristng at | east one polyoxyal kylgreonolaykyeeherospaeyol

roduced-§47 % P8 8T o
gn a\ljgs? algzacé:q.l}fgvgi‘/%mgq,\gi gi?%gc}iaf*grmﬁqngg]%lﬁj{]n%%f)ggg%ﬁona%@ ahysiys@anrg having

described herein, preferably in an amount of from 0.1 to 5.0
weight percent based on the total weight of the polyether polyol;
reacting the at least one alkylene oxide with the at least one
initiator molecule in the presence of an aluminum phosphonate

30 catalyst to form a polyether polyol D) having reactive hydrogens;
providing at least one organic polyisocyanate and/or isocyanate
pre-polymer E) having functional groups reactive toward said
polyether polyol reactive hydrogens; reacting E) with D), and op-
tionally, with additional substances having reactive hydrogens,

35 in the presence of a urethane promoting catalyst; and opticnally,

blowing agents, cross—-linkers, surfactants, fillers, pigments,

antioxidants and stabilizers.

[0012.] Tt is another object of the invention to provide a

40 method of producing a polyurethane product comprising reacting a
polyol component comprising at least one polyoxyalkylene poly-
ether polyol produced in the presence of an aluminum phosphonate
catalyst, and having an average equivalent weight of from about
100 to about 10,000, and an organic isocyanate in the presence of

45 if desired ,a catalyst, a blowing agent, and optionally, cross-—
linkers, surfactants, flame retardants, fillers, pigments, anti-
oxidants and stabilizers. It is a further object to provide a



100 to about 10,000, and an organic isocyanate in the presence of 45 if
desired a catal yst, a blow ng agent, and optionally, cross- linkers,

sur f act anwe,03fob@fe retardants, fillers, pignents, anti- oPCI&PIT0&RT
stabilizers. It is a further-object to provide a WD 03/ 054057
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of the iRRPEREPBALE T fde a method of producing a pol yurethane adhesive
conprising reacting a polyol conponent conprising at least o a

pol yoxyajdogsene poiyetshen obitgrolofpEbeuEstEitdorhe® REFefte® I al uni num
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catal yst, d surtactant | 9ebtnc&N an ef fehhinv ghassistateof an
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pol yoxyalkydenenpol yebhering agent, and an effective amount of an ame
retardant where the overall functionality of the polyol component

(a) and the chain extenders (¢) is less than 2.3; and a product

by this process.

30 ‘
[0016.] It is an object of the invention to provide a method

of producing a polyurethane adhesive comprising reacting a polyol
component comprising at least one polyoxyalkylene polyether
polyol produced in the presence of an aluminum phosphonate

35 catalyst, and an excess of organic i1socyanate in the presence of
if desired , one or more chain extenders, and optionally a
catalyst, a surfactant, a blowing agent, and an effective amount
of an flame retardant, and a product by this process.

40 [0017.] Tt is an object of the invention to provide a @ethod
of producing a polyurethane sealant comprising reacting a polyol
component comprising at least one polyoxyalkylene polyether
polyol produced in the presence of an aluminum phosphonate .
catalyst, and an organic isocyanate in the presence of if desired

45 , one or more chain extenders, and optionally a catalyst, a
surfactant, a blowing agent, and an effective amount of an flame
retardant where the overall functionality of the polyol component



pol yol produced in the presence of an al um num phosphonate catalyst, and
an organic isocyanate in the presence of if desired 45 , one or nore chain
ext ender swoan@sopti onal |y a catal yst, a surfactant, a bl eeirmpoagesst, and
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han 2.3, t0.3.0_and odugt, by Hhiss pfocess.
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30 pro
e The aluminum phosphonate catalysts

the typical base catalvsts. '
can be synthesized in a very straightforward manner and are 1n-

expensive compared to the other catalysts capable of producing
these very low unsaturation polyols. We have also found that

35 aluminum phosphonate catalysts did not have to be removed after
formation of the polyol prior to its utilization in poly?rethane
systems. The aluminum phosphonate catalysts can be readily sub-
stituted in existing polyurethane oxyalkylation procedures that
utilize base catalysts such as potassium hydroxide with substan-

40 tially no modifications to the procedure. Unlike the.D¥C class
of catalysts these aluminum phosphonate catalysts exhibit no lag
time and are capable of polyoxyalkylation utilizing ethylene

oxide.

45 Synthesis of the aluminum phosphonate catalysts
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chl or pgle. @ngrHeeexyaterinhat h. The flask is swept with nitrogen throughout
the setup procedure. The net hyl phosphonic acid solution is added to the
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Using a glass syringe, 100 ml of triisobutylaluminum, 25% weight
solution in toluene, is transferred into a 500 ml 3-neck round
bottomed flask swept with nitrogen. The flask also includes a
30 thermometer, magnetic stir bar and a 250 ml addition funnel.
triisobutylaluminum solution is cooled to 02C using a sodium
chloride and ice water bath. The flask is swept with nitrogen
throughout the setup procedure. The methylphosphonic acid
solution is added to the addition funnel and then is added drop-
35 wise to the triiscobutylaluminum solution under a nitrogen blanket
at 0eCc. The resulting solution is a clear, colorless,
homogeneous solution and there is very little exothermic
reaction. After all of the methylphosphonic acid has been added
the reaction mixture is slowly warmed to approximately 25°C and
40 held there for 1 hour with stirring. After 1 hour the stirring
is stopped and the mixture is maintained under a nitrogen blanket
for approximately 12 hours. Then the nitrogen is stopped and the
volatiles are removed by wvacuum stripping for 3 hours at 25°C.
After the vacuum stripping is completed the vacuum is relieved
45 and 75 g of toluene is added. The toluene solution is stirred
for 1 hour and the resulting clear, colorless, homogeneous
solution is used as detailed below. This synthetic pathway is

The



is stopped and the m xture is maintai ned under a nitrogen bl anket for
approximately 12 hours. Then the nitrogen is stopped and the volatiles are
renoved Wowaosuest stri pping for 3 hours at 254C. After tRETERORWEBT
stripping is conpleted the vacuumis relieved 45 and 75 g of toluene is
added. The toluene solution is stirged for 1 hour and the resulting clear,

col orl ess, honpbgeneous solutjon is used as detailed below This synthetic
pat hway ﬁ@lﬁﬁrogPO@m?eP@ﬁ"f@dﬁ (’5%8837]‘”%‘]8%561 %?’I %"rkt %'t ﬁ%_xvfrlee%ratsléd in the
articl e dntivaeR FRAlNHs3rmeRORIOSPhORRFRT@RFalyzed ring-opening Homo-

" Al kyl alggTivephesphanatfe ep atal gpzdydringroparongl ronexigel’ y nEruza@tli on of

epi chl orghygeinoa8ch PrePYhenssaxi debo, Jsug,nabo-pi7 Orgarametaddiro-Chemi stry

2000, £99,, .20Q- 207 egkslrc%i_n incorpo- 5 rated by reference. [0023.] The
formation © pgl yofs or use in polyurethane sys- tens utilizing a

pol yoxyal kyl ati on of an initiator nolecule b al kyl ene _oxji des i's. well
known i nl@d28.drt. T formabhen é?ﬁJﬁPﬁﬁ%%(f%hé%hHhép y&ﬁ?ﬁ%x%? $¥¢an be used
as repl acenents1foindas @olrered s tion setbmaAni bl §PrafPlprbtedFes used for
the base,1iGAteakysksam tik few ldowanyn charges tOh¢ egeeocedimmeinyss non- | i -
m ting, eﬁﬁ?dgﬁh%ﬁaté' L Ay phesphanaked cad aletsbsetat PEcuspdsé o  make
homogeneous .o/ %02{%3& BakLeR B iCheoods s RERPRLY TRShads het e ogeneous
pol yoxya‘FaKtsﬂ ati-on products, i . €. teric olt)ﬁet hg c%&g ol g, yariqus

copol yneratalivsdsutii By %&’yﬁr%n%aﬁ?ﬁ g%%c%’ ons poﬂg | feé)r ent _conposition,
e.g. bl ouktigwpeikymetes, [00RANTH BHISREOBASR CALAV 5T 521 RE BF%@e al uni num
20 phosphanatemoatabyst poavexwatierlasensi pradictpr ef ef aBIFORALEPETE. vel s of
al | coyPRBent s hsedsi sbiRekyal ki Db prodeact,i dns. dreteatic pplpetisw 0. 1

vei ght PELAghl. Ol 6. PaUdcbeyhars CARRONENLy gBghexpriefanabbycatonr bel ow
0.05 we@% percent. 1t will be grbde%-loglt{o&qpotl%[ergny m nor changes

requi r ed°¥ S IFSERRT 2 &YTOR ' %8’ pr o 25 cess usi ng an al umi num phosphonat e
catal yst, e.g. adjusting water |evels or anobunts of conponents, would be

vel | withoor4He abPhlike beseometafyssfdi RAR PRAGERF Fh™t rt and woul d not
requi pe gxd&fhorsiteecexqipritrentat varer 36nEboDs | PrRPEeEATDY WBFREW RS

sui tabl e fpr dhe1pr esesindorenté@nin ippekotef @airatinht tetmrisonhasragtat | east
ong al kylcégrﬁoeeloggvi, de; LEeAftd \b%rgggg @thuggr@ﬁﬁlagobﬁ@nh@m,yiwsl:ji c al cohol s
and ani né" ‘conpaournds. anpl e .coho u | phatd enaed- aromatic
al cohol SPr%%%%p% Iagu?yl eees c')?% v?%f?%]tﬂ éﬁ% f o%tit{ll Q?gi%ql o@”QdS‘PleZ to
C18 f at t ytedd orelts anEXRHN e SPBRITheE Ilgﬁgd $%c “R"cohol 5., 1 ncl ude diols,
triol 25 ansshigher shuatiniowal PhPeRIHAIAS SRR HE s fcf ot WiTd S0l Bl Tol .

Ani ne CconposNgSor Rebutes tdfe cdinpmemtss ,swohlddse eihyl vheh bt dfenePLtbtiene

di am ne, jang, other, pohyapidgsl kA ehe art and would not require exten-

sive experimentation.

30 [0025.1] Tnitiator molecules suitable for the present invention
include all initiators having at least one alkylene oxide
reactive hydrogen such as alcohols, polyhydric alcohols and a@ine
compounds. Examples of alcohols include aliphatic and aromatic
alcohols, such as lauryl alcohol, nonylphenol, octylphenol and

35 C12 to Cl8 fatty alcohols. Examples of the polyhydric alcohols
include diols, triols, and higher functional alcchols such as
sucrose, and sorbitol. Amine compounds include the diamines such
as ethylene diamine, toluene diamine, and other polyamines. In a
preferred embodiment these initiator compounds are utilized to

40 form oligomers having number average molecular weights of from
about 200 to 1500. These oligomers can be formed utilizing known
methods, e.g. self-catalyzing initiators or base catalysts, to‘
add a plurality of alkylene oxides to the initiator molecules.ln
a pre-reaction step. The oligomer molecules can then be utilized

45 with the aluminum phosphonate catalysts of the present invention.



preferred enbodi nent these initiator conpounds are utilized to 40 form
ol i goners havi ng nunber average nol ecul ar weights of from about 200 to
1500. Thewe odlosgemers can be formed utilizing known net h®dI/EPE2/0n687
self-catalyzing initiators or base catalysts, to add a plurality of
al kyl ene oxides to the initiator ng ecules in a pre-reaction step. The

ol i goner_ nol ecul es _can_ then be. uti]i ! L uBRhegphonat e
cat al ystl99%6f -t he &he?séﬁPm’r%lbmeﬁPf’Sﬁll?é’_ o%%ﬁé%gg; S ié%;(%ooqaggzeg [0026. ]
The al unvientiPphesplidifat Be cated St BOGHY ROEPEEeRt 4 R vent j on can il so be
used to Tmdi figdpilgedlionotam tadei by BITXiOfes2PPIM SOnBUT T H M PSnY8an t ake
the formieh cappidwe axiex siiopylpokyokides bhtelénd erddexi eRicHPRERYI ene
oxi de,s Rutyl ene, pxide.repi 60l19@e Sndydlitidy, a0kylénd wxedeof tlese and ot her
alky engso‘ig'ﬁg%ﬁgﬁ 15, DOLKOLS, GaNBean) pared UabRg c@wméﬁwﬁl&mﬁm o
catal ys "My, range I h size froma n ar, wei ght o
200 to TEGIG0A™ DRI FDATONAR BREF 8V8¥a(f%iné%@r%§g%$%/§'{ie?%§ﬁn§ré)cesssdei_s de-
scri bed 1el06W Palesepl nsexamplgs@d Fitt MOr¢SeMOS BERFFTcati on .10 and
cl ai s, ddi@vkar Beia tirateempid dcul 8si gsehtiands PEERCoRPESE * 44 Shor t
typi cad dJd that g, Moleael-asinialiagorensland epdky bhisended be FREATHAEE as
descri begd | %kx%@%st acif gatiOnr [B92%ulesSpeniibbeerx ampl psl sl e

afl,

utilization the al um num hopnat.eicatabysts of the present
i nvent i dif &Peges r?%eégsfﬁlb%%?lﬁo{m%gl ow. The general procedure conprises

reacting the in- itiator nolecule with at |east one afluﬁll en olxride or a
m xture pfo27allky| espeahiidesxampidte Ofr B8t lofathe? & ui fum Phosphonat e
cat al ystshosbHeneak eitallvane oki dess pirre Pt ettty eh 2 XX (96E T 20 Pridhy | ene
oxi de, bytyl.eng exi,de, mandegpi£hlioekydsé nconkive skai téactdngr thel &tul e and
the al ky Eg{té:?}r‘m%' Egﬁleo?gjiqgsa@rfea[&aghgdaiglen}éEka&E of af morrdSe mifnut es to

i
15 hour s+ eactron js _gen-_eral o] 3 Sshpenatyre of from 95
C to 1502EviH¢ OnoSes p?’eftg?a%i“’yseantcl%og Y e ﬁﬁmap%}@eegxlgg Cto 130 C

enperature

Oxyal 25cksalatsten r BaRIGINSLEGHRI 1B GEc IP'CEiljunqeﬁ (t)gﬁeejé{)r eﬁgnf .invention

wi || pesptdépdiertchext oe natityhend ¢oidrol §nﬁa%’3rfd'1_ REBYUT 't on"Fes"Vel's of

| ess t hap, Q- Qi5 dRabgakOHheNasky Peref exaBeyor tdwidssoare stfacEefstetili zed to

produce B }@ASS Havipg unsatueat i @n Iseveliss. ofrHeessatctiam G.s0%62meg/ g KOH.

30 [0028.f ner al | h | um phopate wat@alystisoare amtdi | i zed at
FOMIHL5oE B el are bht ey

| evel s of i [ percent hased gn ¢he iketad. wekght-of the
final pr@@lﬁ%tl?rerﬁ?srlabﬂﬁ’e?fera\g%ﬁgp%f t-rl%arveng .o? from Q. 1.10 0.5 weight

per cert. kghet it alsiee tHPRY é@ﬁ&@?%@t%ﬁ%ﬁggtﬁ% 1% num‘gha%slp)hoggt e
catal yst 5i0f tdenlnr dsehbe iGvaation @h@Ol¥RES DMY Ot 4PVRTY ¢ Fhat the
al um num,ghgsphonaie teah a ydissmdqQ/g KOH. Most preferably. the pro-

cedure is utilized to produce polyols having unsaturation levels
of less than 0.010 meg/g KOH.

30
[0028.] Generally, the aluminum phosphonate catalysts are

utilized at levels of from 0.1 to 5.0 weight percent based on the
total weight of the fimal product, most preferably at levels of
from 0.1 to 0.5 weight percent. One notable difference ?etween
35 the aluminum phosphonate catalysts of the present invention and
the DMC catalysts is that the aluminum phosphonate cata%ysts do
not exhibit any reaction lag time during the oxyalkylation
reaction. Another difference is the absence of formation of the
so-called high molecular weight tail found in polyols prod?ced
40 using DMC catalysts. Once formed, polyols of the present 1?ven-
tion can be utilized in any of the polyurethane procedures 1in-
cluding formation of foams, coatings, adhesives, sealants,
elastomers, and polymer polyols, such as graft polyols.

45 {0029.] Tt is not necessary to remove the catalysts of the

present invention after formation of the polyols prior to thelr

utilization in polyurethane systems. In some embodiments it can
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[o031.1] The present invention provides polyurethane products,
such as flexible foams, rigid foams, coatings, adhesives, seal-
30 ants, elastomers and thermoplastics which are the reaction
products of polyols made using aluminum phosphonate catalysts,
which polyols have very low unsaturation when compared to.the
same size polyol made using base catalysts and lack the high mol-
ecular weight tail as found in polyols made using DMC cata}ysts.
35 The combination of these polyol features improves the quality of
the polyurethane foams produced using the polyols. Low
unsaturation provides a more uniform product since low
unsaturation frees reactive sites. The high molecular weight
tail of polyols made using DMC catalysts is recognized in the art
40 as interfering with good quality foam production, thus the ab-
sence of the tail in low unsaturation polyols of the invention

contributes to higher guality polyurethane.

[0032.] The production of flexible polyurethane foams by re-
45 acting polyisocyanates, for example aromatic diisocyanates, with

compounds which are reactive toward isocyanates, for example

polyether polyols, hereinafter also referred to generally as
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method, the compounds which are reactive toward isocyanates, the
flame retardants, the blowing agents, the catalysts and, if used,
the auxiliaries and/or additives are combined to form the % com-
30 ponents and the polyisocyanates, if desired in admixture with ‘
flame retardants, auxiliaries and/or additives and inert, physi-
cally acting blowing agents are used as component B. Thus, the A
and B components only have to be intensively mixed before produc-
tion of the flexible polyurethane foams. The reaction mixtures
35 can be foamed in open oY closed molds and also to give block

foam.

[0035.1] The production of rigid polyurethane foams based on
isocyanate is well known in the art and comprises mixing two com-

40 ponents A and B. Typically, the compounds which are reactive to-
ward isocyanates, the flame retardants, the blowing agents, the
catalysts and, if used, the auxiliaries and/or additives are com-
bined to form the A components and the polyisocyanates, if de-
sired in admixture with flame retardants, auxiliaries and/or

45 additives and inert, physically acting blowing agents are used as
component B.. The various permutations of methods for the prep-
aration of polyurethane-containing foams are well known. For a
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30 . -
[0038.] Polyols known and customary for producing rigid foams

are, for example polyether polyols with 2-8 hydroxyl groups, pre-
ferably having a functionality of at least 3, most preferably aF
least 3.5, and a hydroxyl number of greater than 100 mg KOH/g, in
35 particular greater than 300 mg KOH/g, able to be prepared by '
addition of ethylene oxide and/or, in particular, propylene oxide
onto at least 3-functional initiator substances, for example aro-
matic amines such as tolylenediamine or diphenylmethanediamine,
or polyfunctional hydroxyl-containing compounds such as sorbitol,
40 sucrose, mannitol, lignin, condensates of phenol and formalde-

hyde.

[0039.] For rigid foams, the polyol component also includes
" chain extenders and/or crosslinkers. Chain extenders used are
45 bifunctional, low molecular weight alcohols, in particular those
having a molecular weight of up to 400, for example ethylene
glycol, propylene glycol, putanediol, hexanediol. Crosslinkers
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of coatings, adhes1ves, sealants and.elastomers, the molecular
weight of the isocyanate reactive component, e.g. the polyether
polyol, is varied wherein typically a higher molecular weight
polyetherol is desirable to increase flexibility, while increased

30 functionality of the polyol is desirable for improved abrasion
resistance and rigidity.

[0042.] Elastomeric polyurethane polymers have heretofore been
used in the art for compounding sealants or adhesives for bonding

35 or adhering a variety of materials. Such polyurethane polymers
are often prepared to have terminal isocyanate groups. On expo-
sure to atmospheric moisture, the isocyanate groups react with
water to form amino groups with the evolution of carbon dioxide.
The amino groups so formed further react with available iso-

40 cyanate groups to form urea linkages, thus effecting a cure of
the polymer in the sealant and binding the materials to be ad-

hered.

[0043.] In general, an elastomer is prepared by reacting a

45 polyoxyalkylene polyether polyol with an organic isocyanate in
the presence of a chain extender. The chain extender may be a
diol or a mixture of triols and diols such that the overall func-
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[0046.] The mixtures for preparing the TPU are usually based
at least predominantly on bifunctional isocyanate-reactive

30 substances, i.e. the mean functionality of the isocyanate
reactive component is preferably from 1.8 to 2.6, particularly
preferably from 1.9 to 2.2. The TPUs are thus predominantly un-
pbranched, i.e. predominantly uncrosslinked. To set hardness and
melting points of TPUs, the molar ratio of the formative compo-

35 nents, that is the isocyanate reactive component and chain ex-
tenders is usually varied in a range from 1: 0.8 to 1:10, with
the hardness and the melting point of the TPUs increasing with
increasihg diol content.

40 [0047.] For TPU formation, preference is given to using poly-
etherols derived from 1,2-propylene oxide and ethylene oxide in
which more than 50%, preferably from 60 to 80%, of the OH groups
are primary hydroxyl groups and in which at least part of the
ethylene oxide is arranged as a terminal block. The poly-

45 etherols, which are essentially linear in the case of the TPUs,
have molecular weights of from 500 to 8000, preferably from 600
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hydrofuran, with agitation. The solvent is removed by batch wvac-
uum stripping at 110¢C for 0.5 hours. Then 1886 g of propylene
oxide is fed into the autoclave at a rate of approximately 300 g/
30 hour, at 110°C and a pressure of less than 90 psig. The contents
are reacted to constant pressure at 110°C for approximately 5
hours. The autoclave is then evacuated to less than 10 mm Hg for
60 minutes. The vacuum is then relieved. The produced poly-
etherol is a clear fluid having a number average molecular weight
35 of 4655, a hydroxyl number of 24.1 meq/g KOH and an unsaturation

of 0.005 meqg/g KOH.
EXAMPLE 2: Oxypropylenation of a triol initiator molecule

40 [0051.] A 5 gallon nitrogen flushed autoclave is charged with
1900 g of a glycerin propylene oxide adduct oligomer having a
number average molecular weight of 700 and 220 g of a 25% by
weight solution of bis(di-sec-butoxyaluminum)phenylphosphonate in
toluene and tetrahydrofuran, with agitation. The solvent is re-

45 moved by batch vacuum stripping at 110°C for 0.5 hours. Then
14100 g of propylene oxide is fed into the autoclave at a rate of
approximately 1000 g/hour, at 110°C and a pressure of less than
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nmoved by batch vacuum stripping at 110°C for 0.5 hours. Then a

30 mixture of 8304 g of propylene oxide and 2010 g of ethylene oxide
is fed into the autoclave at a rate of approximately 1000 g/hour,
at 110°C and a pressure of less than 90 psig. The contents are
reacted to constant pressure at 110°C for approximately 3 hours.
The autoclave ig then vented to 34 psig and 1780 g of propylene

35 oxide is fed at a rate of 2000 g/hour into the autoclave at 110=C
and a pressure of less than 90 psig. The contents are reacted to
constant pressure at 110°C for no more than 5 hours. The auto-
clave is then evacuated to less than 10 mm Hg for 60 minutes.
Then the vacuum is relieved with nitrogen and the polyol recov-

40 ered. The clear fluid polyetherol has a number average molecular
weight of 2100, a hydroxyl number of 69.8 meqg/g KOH and an
unsaturation of 0.019 meqg/g KOH.

EXAMPLE 4: Oxyalkylenation of a triol initiator molecule
45



nunber average nol ecul ar wei ght of 700 and 250 g of a 25% by wei ght

sol ution of bis(diisobutylalum num net hyl phosphonate in toluene and

t et rahydrwbuwsamoswi t h agitati on. The sol vent is re- noved Poy/Epat/edssvacuum
stripping at 1104C for 0.5 hours. Then a 30 m xture of 8304 g of propylene
oxi de and 2010 g of ethylene oxide 17 fed into the autoclave at a rate of
appr oxi mat@dss .1000 g/ Noya1onahi dAQQe andsimed sl &oOfid %agns&amﬁ& psi g.
qhe conteme 18 Fagfféeq:qnhgrSwféﬁan@éé’%u%tagl proxi mat ey 3

hour s. aut oc

vent.e ropyl ene 35
oxide is ?%H’eit aerAe ”boflefﬁgﬁr "feriLgu nt o agpéc‘? a?/c'O a"alzg?l? prand a
pressure ¥ighessotnbiroEipsig! dwb(%ﬁ Ny PREREIRP SHong b sifant
pressuré weluebeQenfiore nehydrefeiam Hihbursitafienaut Dhe cicdvent sig ren
evacuat edndved ®gSbhbean vHIumn sgr faring0a i Md*€s for Then HAgsvacTthsn i s
relieved 4 gnikr 99@15&1%@ bReapolyokar ey 4R ghed-1akhe a(El safaa‘é ied
pol yet heré’%&%%ﬁm%t "E@'g ﬁ%é&? ol %Eb‘l@rand"‘%' g@% e2 g%‘l{ oxyl
0%91015

number d an " unsa ucrl I on o “EXAMPLE
B Oy al K ETaB onTOF GPAERGE TR (ALY S gl

PCT/ EPB92/ Pprwlrp@%ly P hourgal 18R ALEIVGES £FushRiY vaBt6el e e4 s char ged
with 700giofnd ¢Lyocerdinephvpstemxidri te ddact aotdigormer 4Aavy figpua nunber
aver age ndi equlear anei ghreskurf®bnndsiOthgh ofo 8s25% byhe Wohgbhtsalret i on of

bi s(di i soputaleal ugi @&(Qn%%%k@@él@d@%aiﬁod@ £t 9%#'955%.:{?&'1@19% rahiydr of ur an,
with agitati ont?Tge sol v enl gvéceu-atnﬁvggl ]pé/ssb%kg cuuri% s%%l PR ngat 1104C

for 0.5 hout $ ox1 de e au oclave at

arate Bfut%Fpprb";%?ﬁa‘fféﬁ Q’aﬂ‘}% tﬁ rleV% “illté’qﬁlﬁﬁag%fl GRS SBF YUY Aess than
90 psig. WmoveoatientEhardepsatied polrerranalt hppes st st 210D 1O or
appr oxi meé@lnar3whogiiis.ofTies5aut odwirexys tiverervefit Bd. T mesdg POH grreindnd15 g

of ethyl engs0xi-deibs 2@ .at1anéate xofi. 400 g/ hour at 1109C and a pressure
of less than 90 psig. The contents are reacted to constant pressure at

1109C 0D 3.hours. auto | ave is.th evacuated to | ess
t han lggn’f‘ﬁf@ﬁ: G%Q]ﬁl%/ 245 CRYREY 'i“’h TH Clvacuﬁ}r%l‘iies ?é;ll\é\%e with nitrogen

and t he p‘éﬂwnerr ecovered. The clear fI ui d pol yetherol has a nunber average
nol - ecul ar wei ght of 3255, a hydroxyl number of 51.7 nmeqg/g KOH and an
unsat ur at f@os4qQf] 0. 0411 rpghgn KOH rRRnEXPMIAL Gutdetavadls cappyerdy wiithh

et hyl ene ﬁ@@dj% QE a &f&é@rlno féﬁyﬂ@he[QQE@E]adﬁu&tQ@iiéﬁhéﬂ theogen o | ushed
aut ocl gye gbgémr& eca 00 vgei%fhta gly r'aﬂdpﬁ pc}’lc%n%noébﬁlﬁb}ﬁddum

gLL?gQFr Egtely 4 Yy welg t ggf gie ggéj 1- sgglgutoxyaf%%ggm%QQEQS g of an
nylphosphonate in toluene and tetrahydrofuran, with agitation.

The solvent is removed by batch vacuum stripping at 125°C for 0.5
hours. Then 360 g of ethylene oxide is fed into the autoclave at

30 a rate of approximately 600 g/hour, at 130°C and a pressure of
less than 90 psig. The contents are reacted to constant pressure
at 130°C for approximately 1 hour. The autoclave is then evacu-
ated to less than 10 mm Hg for 60 minutes. Then the contents are
cooled to 80%C, the vacuum is relieved with nitrogen and the

35 polyol is recovered. The clear fluid polyetherol has a number
average molecular weight of 4906 and a hydroxyl number of 34.3
meqg/g KOH, indicating addition of approximately 38 ethylene ox-
ides per oligomer.

40 EXAMPLE 6: Comparison of KOH catalyzed polyols with Aluminum
phosphonate catalyzed polyols

[0055.] A series of different sized polyols are prepared using
a triol initiator and KOH catalyst. Using the same initiator a

45 similar sized series of polyols are prepared according to Example
2. The results are presented in Table 1 below.
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phosphonate catalysts have a much higher functionality and much
lower unsaturation level for a similar size polyol. The aluminum
phosphonate catalysts can be used to provide terminal capping of
polyols with an alkylene oxide. The suitable alkylene oxides in-
clude ethylene oxide, propylene oxide, butylene oxide and
epichlorohydrin among others. When capping with the ethylene
oxide the amount of terminal cap preferably ranges from 5 to 80%
by weight based on the total weight of the polyetherol, and more
preferably 5 to 20 % by weight. When capping with propylene
oxide the amount of terminal cap preferably ranges from 5 to 80%
by weight based on the total weight of the polyetherol, and more
preferably 5 to 15 % by weight.
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EXAMPLE 7: Comparative formation of foams

35
[0057.1] The procedure of Example 2 is used to form a triol
polyol based on an initiator mixture of glycerin and a small
amount of dipropvlene glycol according to the procedure of the
the triol is designated polyol A. Polyol A
a hydroxyl number
The

present invention,
has a number average molecular weight of 2486,
of 60.4 meqg/g KOH, and an unsaturation of 0.011 meqg/g KOH.
aluminum phosphonate catalyst is not removed from polyol A.
Using the same initiator mixture a similar sized polyol, desig-
nated polyol B, 1s formed according to conventional procedures
using KOH as the catalyst. The produced polyol has a number av-
erage molecular weight of 2600, a hydroxyl number of 57.6 megq/g
KOH, and an unsaturation of 0.032 meq/g KOH. The KOH catalyst is

40
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oo RegM bryetélod D 3

The compression set wet method used is the same as JIS K- 6400,

Japanese Industry Standards.
L of ASTM method D 3574 in 2002.
95 % relative humidity for 22 hours followed by a

at 50°C,

Briefly,

30-minute recovery period.

The method will be included as test
the method i1s exposure

Table 3
30
Foam Air flow, [Hardness, |Tear, Break Compres-
Cubic lbs./foot |PPI Elonga- sion set
feet/ tion, wet, %
minute heat
aged, %
35 |Foam A 4.67 70.48 1.60 136.62 3.41
Foam B 3.88 74.64 1.75 129.34 3.09
[0059.] The results demonstrate that foam A produced using

40

polyol A, prepared according to the present invention, has very
similar to even better properties when compared to foam B pre-

pared from polyol B, a KOH catalyzed polyol.

Furthermore polyol

A, produced according to the present invention, has the addi-
tional advantages of a much lower unsaturation and no need to re-
move the catalyst prior to preparation of the foam.

45



30-m nute recovery period. Table 3 30 Foam Air flow, Hardness, Tear, Break
Conpres- Cubic I bs./foot PPl Elonga- sion set feet/ tion, wet, % mnute
heat agedwO%B/0840585 Foam A 4.67 70.48 1.60 136.62 3.41 FOoRCTHPS2/88874. 64
1.75 129.34 3.09 [0059.] The results denonstrate that foam A produced
using polyol A prepared according2fo the present invention, has very 40
similar ti®060eh betlher fprepeitd eaveheloc trpabesh taeJ2aBed Pf ercgpated from
pol yol BanzeKitkatrl Yeedvpol Yidlga1 FHELNEIIRN e RO ViGle déscP{&jJ.%GQSaccor di ng
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of the invention. Accordingly, the scope of |egal protection afforded this
i nven- tlon can only be determ ned by studying the following clains. 10 15
20 29930 35 40 45 WD 03/ 054057 PCT/ EP02/ 06687 21 CLAIMS 1. A
conposition of matter conprising: 5 a) a polyurethane material and b)

al um num phosphonat e cat al yst having the general struc- ture of

RPO (QALR R')2 or residues of said al um num
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phosphonat e catal yst, wherein: 10 P represents pentaval ent phosphorous; 0
represents oxygen; Al represents alum num R conprises a hydrogen, an al kyl
group, orwer3as4pb7 group; and 15 R and R' independentl|ly ®cmmEPOzas687 hal i de,
an al kyl group, an al koxy group, an aryl group, or an aryl oxy group,
and/ or residues of said alum num pRdsphonate. 2. The conposition of matter
as recited in daiml wherein: 20 Ris a nethyl group; and R and R’
i ndependenfalrmsconpri se one of an ethyl group, an ethoxy group, a propyl
group, a propoxy group, a butyl group, a butoxy group, a phenyl group, or
a phenox§'gr%yp. 25 3., The comgosition pof matter as recited in Caima1l,

ai d* af [

wher ei n TR HUmoph 85 phdnatte SPEPHH &4t at | evel s of from appr oxi -

matel y 0. 001 to 5.0 wei ght percent based on the total weight of the
pol yur et hane 2) 30 a4poTheradapesit tamadf amdtter of Claim 1, wherein the

pol yure- thamge matemnimin ighosghesies daramyshen0rieup teengdsddangsefudd ex- ible

foams, rigid foagh,CORHHRASoARRNES VES: rSEM Y Sr 8l ASI AR LEmaNd
t her nopl asti cs. %gogkhééé%g yu giq%pevgkgduct conprising greater than 0.001
a

wei ght. per cent umi num phosphonat € %ﬁ?hlyst and/ or al um num

phospﬂdhate catal yst residues based on the total weight of the
pol yur et hane PpreptRtentsapan b aisniPpheRipiongt e cat al yst having the
general struct upereferRBOokAR R') 2 wherein: 0 40 represents oxygen; P
represents peant ayst&eyintghesphoneus; Al represents aluminum R conprises a
Compriae a N Py o e < g anva U1 oan. or  an
aryl ox1>%’ grou?){. 3%9§ fﬁgeﬁ%%(%/%r%elﬁlhgrb@plblrsoed&c?‘gtl)f%% aafnmagkwile?rcfglﬁ:' 5\%
03/ 054057 PCHAEPS2/TEER7 222ARY IT8%Ret My 120 AOU X ArRF ORP - afdt ¢
i ndependent | yeebiprd o eaedodluingmhphogpiwpgtean et hoxy group, a propyl
group, a propoxy group, a butyl group, a butoxy group, a phenyl group, or
a phenoxy gr @Up. cénpbsithenPof WHelhane Aduat iffcdid M dnembarein the
producfy is selgct tﬂﬁ@”&LQ&bSQ&H@ consisting of flexible. foanms, rigid
foans, coati R95andHS0 ggéngeenatll%fntcgmpgisaéSto%reregg Al detthglf(_:fr gxgéup, an

ethoxy group, a propyl group, a propoxy group, & butyl group,

a butoxy group, a phenyl group, Or a phenoxy Jroup.

25 3. The composition of matter as recited in Claim 1, wherein said
aluminum phosphonate is present at levels of from approxi-
mately 0.001 to 5.0 weight percent based on the total weight
of the polyurethane.

30 4. The composition of matter of Claim 1, wherein the polyure-
thane material is selected from the group consisting of flex-
ible foams, rigid foams, coatings, adhesives, sealants,
elastomers and thermoplastics.

35 5. A polyurethane product comprising greater than 0.001 weight
percent of aluminum phosphonate catalyst and/or aluminum
phosphonate catalyst residues based on the total weight of
the polyurethane product, said aluminum phosphonate catalyst
having the general structure of RPO-(OAlR’'R”)2 wherein: O

40 represents oxygen; P represents pentavalent phosphorous; Al
represents aluminum; R comprises a hydrogen, an alkyl group,
or an aryl group; and R’ and R” independently comprise a ha-
lide, an alkyl group, an alkoxy group, an aryl group, or an
aryloxy group.

45

6. The polyurethane product of claim 5 wherein:



pl astics. 10 8. A pol yurethane product fornmed according to a process
conpris- ing the steps of: a) providing at | east one al kyl ene oxide; 15 b)
provi di ngwetosjoemst one initiator nol ecul e having at | east PCarePoabdeyt ene

oxi de reactive hydrogen; c) providi 2}9 an al um num phosphonat e cat al yst

havi ng t he eneral structure of RPO(OALR R')2 wherein: O repre- sents
oxygen; P re%r eSePt™ et 45aMRNt2Yhosphor ous; Al 20 represents al um num R
conpri ses a Bydrpgerl, iaderbrg¢ntly copprige ameapy| agrauyl ganduRk =and R'

i ndependent | yetbory qrdupe a badpwle granpal K\Hrogbaupgraib ,alakexyyoreup,an aryl
group, or anaabutexy HoRHP; a BndRACLEBRE [ RE &t pheast, Yeudl kyl ene oxide

wth the at 25 least one initiator nolecule in the presence of an alum -
num phosphongte cat al to forma paql yet her. polyol, D)  having reactive
hydr ogen?;' e)%rhgr% ﬁﬂir&r%%a{‘el%ﬁ%‘{ﬂc&nﬁo' Fah O pBh§F St @RaPECAHY éF i so-
cyanat e pre- 6L§7Erd EFORatha TR cPBfbs tigigoapst Fermidtlievdoass. tuwadd sai d
pol yet her polfpahs r eaettiings hyalitogaves, f Jegleacki ngld tasvers Bhd Edmo -
optionally, witbhtagditi onal substances having reactive hydrogens, in the
presenge of g) a urethane pronoting catalyst; and h) optionally, blow ng

agents, gross-link rfactant 35 fillers i gments, antioxidants and
s'?abi | i zgr's. %9#6{]1391211’%%1@%%]{%%%% %Po %%tacgf’r%%‘? n’\l’)%, WREFEFH ST®F18Y com
prises provi dPAgEtHhEEPENPHhum phosphonat e catalyst in an amount of from
0.1 to 5.0 weight percent based on the total 40 weight of the polyether
pol yol. 10. %Ihe podyiutietchahelpaoduste efklaiamo&ideonpri sing provi di ng as
th;aha::usm' NUNMbphogpbonalRy eat abyst R ahuridusP RBRSPRONALS inYhet eliéta:ﬁth is a
ne roup, an ] [1se one Oof an e
groug, gn e{)g?xygngo?ulmgggr%gﬁ?%q% }%%nghéérgggg 02/ 06687 3 grgup, a
propoxy group, a~butyt o Stip® T Butok Og U5, -Sa <2 % Q”&P’&ﬁ%,t a phenoxy
group. 11. The pBFYRH F&REChYERIRE REP- (IARNRE) 2uheheiginthe PPRFRICt is 5
sel ected from t heegtoprveensi Btienyresents ednflhwal eanmphaspdiodous paits,
coatir2gs, adhesi vesressakaal snimimgsRogetsriaed bheyategdl,aahi €5ky112. A
met hod of produchRg.® R ¥HI 8HBNE-REPOMEE RCORRAT 8+ NthdeBendBn 86} iddgh-
prise a halide, an alkyl group, an alkoxy group, an aryl
group, Or an aryloxy group;
d) reacting the at least one alkylene oxide with the at
25 least one initiator molecule in the presence of an alumi-
num phosphonate catalyst to form a polyether polyol D)
having reactive hydrogens;
e) providing at least one organic polyisocyanate and/or iso-
cyanate pre-polymer E) having functional groups reactive
30 toward sald polyether polyol reactive hydrogens;
f) reacting E) with D), and optionally, with additional
substances having reactive hydrogens, in the presence of
g) a urethane promoting catalyst; and
h) optionally, blowing agents, cross—linkers, surfactants,
35 fillers, pigments, antioxidants and stabilizers.

9. The polyurethane product of Claim 8, wherein step c) com-
prises providing the aluminum phosphonate catalyst in an
amount of from 0.1 to 5.0 weight percent based on the total

40 - weight of the polyether polyol.

10. The polyurethane product of Claim 8, comprising providing as
the aluminum phosphonate catalyst an aluminum phosphonate
wherein: R is a methyl group; and R’ and R” independently

45 comprise one of an ethyl group, an ethoxy group, a propyl



a) a polyol conponent conprising at | east one pol yoxy- al kyl ene pol yet her

pol yol produced in the presence of an al um num phosphonate catal yst, and

havi ng arwawansge? 15 equi val ent wei ght of from about 100 traeTa&iPod668D, 000,

and b) an organic isocyanate c) in the presence of d) if desired, a

catal yst, a blow ng agent, and e) op12i30nal ly, cross-linkers, surfactants,

flame retardaftt8uP 20 HHAPR&Y sgrirymenbs tyarddoumpi, danbst@and gabapj 14 zers. 13.
A net hod as r ®@dehed groupl, abm 4 2ovdrerxei orea d pol yet her pol yol conprises a
styrene acrylonitrile graft polyner polyol dis- persion and the foam

[ f [ 5 t - ited i laim 12 wh [
a0 poiyol compp s Al et B S B R oRA T Yt her

sai d polgyol C%@Fé&éeds fr%mn\ﬁﬁture 0 Ty
pol yol and af least one graftIpoly f8Psbotydl °di §pe¥Hiish faaBst heldidam
conprises a flf8§1i“%1 ERGaREs 3rARs IXeP} es@dlaatpol glastdmare fodnm e -
according to Phesptwoess as recited in claim12. 16. A rigid pol yurethane
f oam nade according to the process as 35 recited in claim12. 17. A

t her mopl asbi capeéynbEihape. dBdde AGCEEHNG QLN rg&‘@({:tesc% g%is{nemrtée-d In
claim }3. 18. ;A .polyurethane coating nade according to th process as re-
40 cited in claim12. 19. A pol yurethane adhesive nade according to the
process as re- cited in claim12. 45 20. A pol yurethane seal ant nade
according to the Presie®d gempenenyi ccoarrhs blqiam 12as WS /00540657 -

PCT/ EP02/ 06687 2d1ilena polyetlsithaodyel gatodierdmas e las GaedieAge tax the
process as re- ci&RghiintmCbabshHHchat?2 cala B ULGENANE: &) A8t QUBLKONPrising a

reacti@p product éﬁufy&leﬁtoﬁgfgﬂé:oﬁok &ﬁ%&%%%@&%o“%ér%ﬁ%u%°h¥°¢06¥?a nent
conpri sing at )Ieﬁtor%r;%igogggc haenratgo yol havi ng an equl val eht Wei g of at
| east 900 and conprising a reaction product of propyl ene oxide and a

di - hydroxyl f%hct HO TS gﬁ?‘ﬁ‘?‘f? &for nolecule in the presence of an

al um num phosphonf elegaraflyst .cat@lzst, A rowédoohgprodecidng a pol yur et hane
el ast omer conpri simigonellactdrmgs-dlinRepol wolrfa0oRONENtF 16OBPFE S G naL , | east

one pokgoxy fillers, pigments, antioxidants and stabilizers.

13. A method as recited in claim 12 wherein said polyether polyol
comprises a styrene acrylonitrile graft polymer polyol dis-
persion and the foam comprises a flexible foam.

25

14. A method as recited in claim 12 wherein said polyol comprises
a mixture of at least one conventional polyether polyol and
at least one graft polymer polycl dispersion and the foam
comprises a flexible foam.

30

15. A flexible polyurethane foam made according to the process as

recited in claim 12.

16. A rigid polyurethane foam made according to the process as
35 recited in claim 12.

17. A thermoplastic polyurethane made according to the process as
recited in claim 12.
18. A polyurethane coating made according to the process as re-
40 cited in claim 12.

19. A polyurethane adhesive made according to the process as re-
cited in claim 12.

45 20. A polyurethane sealant made according to the process as re-
cited in claim 12,



15 al kyl ene pol yet her pol yol produced in the presence of an alum num
phosphonate catal yst, and b) an organic isocyanate c¢) in the presence of
d) if deswoad/os®8e or nore chain extenders, and 20 e) optiPCRAIPOY 087

catal yst, a surfactant, a bl ow ng agept and an effective anount of an
flame ret gédaﬁt f2 V\/ng e the overall“functionality of the polyol conponent
(a) and tRe' cfaP At BREEREBE SIS ImeT| BREe ta0eeTding " 5% the PAOpREs AseERane

el ast oner nadéibetdrdicAginolihe process as re- cited in claim23. 25. A
met hod of producing a pol yuret hane adhesive conprising re- acting: 30 a) a
pol yol compongnsoBamRthsh8de BistRas!t come RANYOXYre A dinepe ROl Y &Jgr pol yol
broguoed 11 1 B8RS 8Re 01 Oloihg A WILAUMHOSPNONA S L3l Aol 0 §) an
excess of o_rgfgé{t 'oS%Cégfaéé}e 35 (1%, %nrét € presence ot df OT¥ - ofesid 84, one
or nore chain, extender 8. and'€) FGpt PondtiV9a*tat@iyStens wsiictdntt a

bl owi ng agent 1%itd °Y4n2RE f RURNS LafoRintessttian preduct ofapdopnlend) 26. A

pol yur et hane @¥tdsiand padehctesdilnfunat iohe 1 ptycesis-iasoremoédided iiA cl ai m
25. 27. A net tioel rofespnoduet reph alpalyuh eiHoabRos&ed aldtaCQBPri Sing re- acting:
45 WO 08/ 054057 PCT/ EP02/ 06687 25 a) a pol yol conponent conprising at

| east oneypol | Kyl e | _praduced in the presence of an
al uni numezpjﬁosxgéﬁ%t?g égtﬁai ys@kgn%h@?lﬁ%%gaﬁ%%pa}sgcgénﬁgn(é?%prflgf R the
presence of d?c ‘*Ydesired, one or nore chain extenders, and e) optionally a
catal yst, a surfactant, a blow ng agent, and an effective anount of an
flame retardadt 10 peilere ttreogeertakbmpriciiconal 1éysofontcheoppbyed conponent
(a) andl the chaialkgieasdpsBydider Soly€RRbALBEA Zh  thel @rdshcl®r An

pol yur et hane seal ant; RBHC REEHMNRE EQdNRPr QeSS as re- cited in claim

27. 15 29. A pet hoagil %‘;:gerl?Quféo’l%a%aEQer nopl asti c pol yurethane article

conpri sing reacting:
mp 9 c?) J.ng the presence of

d) if desired, one or more chain extenders, and
20 e) optionally a catalyst, a surfactant, a blowing agent, and
an effective amount of an flame retardant
f) where the overall functionality of the polyol component
(a) and the chain extenders (c) is less than 2.3.

25 24. A polyurethane elastomer made according to the process as re-
cited in claim 23.

25. A method of producing a polyurethane adhesive comprising re-

acting:
30
a) a polyol component comprising at least one polyoxy-
alkylene polyether polyol produced in the presence of an
aluminum phosphonate catalyst, and
b) an excess of organic isocyanate
35 ¢) in the presence of
d) if desired, one or more chain extenders, and

e) optionally a catalyst, a surfactant, a blowing agent, and
an effective amount of an flame retardant.

40 26. A polyurethane adhesive made according to the process as re-
cited in claim 25.

27. A method of producing a polyurethane sealant comprising re-
acting:
45



a) conpounds which are reactive toward i socyanates which 20 conprise a

pol yol conponent conprising at | east one poly- oxyal kyl ene pol yet her pol yol
produced wo 0Bio8t0pT esence of an al um num phosphonat e cat alPgtEPoyei687 pol yol
conponent having an average nol ecul ar weight of from500 to 8000, and 25
b) an organic isocyanate c¢) in the B?esence of d) if desired, a catalyst,
a bl owi ng agesat, andoEjolopoimpaashly compurtand st leasthais eivender, and an
effec- tive anpuntliflare foagethet aycdgnt ; pAsudeer ent fige Atdseneé dhan

i socyanate groupsa@fmifith ¢PBREASH td Rhtal Psi hegum of isocyanate-reactive

groups of thebgongggggéa%fc(lq%ogg%n%tg used, said chain extender is from

approxinpately . 1: o 1: 1.1, . A thernopl asti c pol yur et hane nade
accordiflg to glbe PPoERS PTEESFBcPhed in claim29. 40 45

if desired, one or more chain extenders, and
e) optionally a catalyst, a surfactant, a blowing agent, and
an effective amount of an flame retardant

10 where the overall functionality of the polyol component (a)
and the chain extenders (c¢) is greater than 2.3 to 3.0.

28. A polyurethane sealant made according to the process as re-
cited in claim 27.

15
29. A method of producing a thermoplastic polyurethane article
comprising reacting:
a) compounds which are reactive toward isocyanates which
20 comprise a polyol component comprising at least one poly-
oxyalkylene polyether polyol produced in the presence of
an aluminum phosphonate catalyst, said polyol component
having an average molecular weight of from 500 to 8000,
and
25 b) an organic isocyanate
¢) in the presence of
4d) if desired, a catalyst, a blowing agent, and
e) optionally a surfactant, a chain extender, and an effec-
tive amount of an flame retardant;
30
where the ratio of the isocyanate groups of the component (b)
to the sum of isocyanate-reactive groups of the components
(a) and, if used, said chain extender is from approximately
1:0.9 to 1:1.1.
35 .
30. A thermoplastic polyurethane made according to the process as
recited in claim 29.
40

45



