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TERTI ARY AM NE CAPPED POLYETHER PCLYOLS The present
i nvention pertains to polyols with tertiary am ne end-
W@ 2ppiossss1 gi vi ng t hem aut ocat al yti c properti eSPCT/0S2004/043463
processes for their manufacture and to their use in
the production of polyurethane products. Polyether
pol yol s based on the polynerization of alkylene
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- The commonly used tertlary amine catalysts, give rise

to several problems, particularly in flexible, semi-rigid and
rigid foam applications. Freshly prepared foamé ﬁsing these
catalysts often exhibit the typical odor of the amines and give
rise to increased fogging (emission of volatile products).

The presence, or formation, of tertiary amine
catalyst vapors in polyurethane products having vinyl f£ilms or
polycarbonate or polyester/polyether elastomer, such as Hytrel*
thermoplastic polyester elastomer (Trademark of DuPont) sheets
exposed thereto can be disadvantageous. Such products commonly
appear in automotive as well as in many domestic applications.
Specifically, the tertiary amine catalysts present in
polyurethane foams have been linked to the staining of the vinyl
film and degradation of polycarbonate or Hytrel sheets. This

PVC staining and polycarbonate or Hytrel decomposition problems
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Despite the advances made in the art, there continues
to be'a need fqr improved catalysts for producing polyurethane
products and/of catalysts which can reduce or eliminate the
amount of fugitive amine catalysts and/or organometallic salts
used in producing polyurethanes.

It is an object.of the present invention to produce
polyurethane products based on polyols with tertiary amine end
cappings wherein the polyols have autocatalytic properties and
are able to replace or reduce the use of conventional, fugitive
or reactive tertiary amine catalysts.

It is another objective of the present invention to
produce polyurethane products containing a reduced level of

organometallic catalyst or to produce such products in the
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are able to replace or reduce the use of conventional,
fugitive or reactive tertiary amne catalysts. It is

wW@r@siess4pbj ecti ve of the present invention toPQEI/USM0€043463
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ester groups when the tertiary amne is a dial kylam no
nmoi et y(b) a polyol composition comprising

(bl) from 0 to 99 percent by weight of at least one polyol
compound having a nominal starter functionality of 2 to 8 and a

hydroxyl number from 20 to 800, and

(b2) from 1 to 100 percent by weight of at least one
polyol wherein the polyol has tertiary amine end-capping having
autocatalytic function and no carbonate, urethane or ester

groups when the tertiary amine is a dialkylamino moiety,

(c) optionally in the presence of one or more polyurethane
catalysts, with the proviso that no tin catalyst is used when
the tertiary amine of polyol (b2) is a dialkylamino group in a

position Beta to the terminal hydroxyl moiety,

(d) optionally in the presence of a blowing agent; and
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(c) optionally in the presence of one or nore
pol yur et hane catal ysts, with the proviso that no tin
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pol yol with a |soc anate wherein the pol
process whereby po 2%l b2) is a blend of at 1east two polyols

with tertiary amine end cappings.

In another embodiment, the present invention is a

process as disclosed above wherein the polyisocyanate (a)

. contains at least ome polyisocyanate that is a reaction product

of an excess of polyisocyanate with a polyol as defined by (b2).

In a further embodiment, the present invention is a
process as disclosed above where the polyol (b) contains a
polyol-terminated prepolymer obtained by the reaction of an
excess of polyol with a polyisocyanate wherein the polyol is
defined by (b2).

In still another embodimént, the present invention is
an isocyanate-terminated prepolymer based on the reaction of a

polyol as defined by (b2) with an excess of a polyisoéyanate.
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defined by (b2) with an excess' of a polyisocyanate.In
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conventional polyurethane catalysts can also reduce the mold
dwell time in the production of molded foams or improve some
pblyurethane product properties. ‘

_ In accordance with the present invention, a process
for the production of polyurethane products is provided, whereby
polyurethane products of relatively low odor and low emission of
VOC’s are produced. This is achieved by including in the polyol
(E) composition a tertiary amine capped polyol (b2). Such
tertiary amine end capped polyol (b2) can also be added as an
additional feedstock polyol in the preparation of SAN, PIPA or
PHD copolymer polyols and adding them to the polyol mixture (b).
Another option is of using tertiary amine end capped polyols
(b2) in a prepolymer with a polyisocyanate alone or with an

isocyanate and a second polyol.
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adding themto the polyol mxture (b) . Anot her option
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and include those descrlbed herein and any other commercially

available polyol and/or SAN, PIPA or PHD copolymer polyols.
Such pdlyols are descfibed in “Polyurethane Handbook”; by G.
Oertel, Hanser publishers. Mixtures of one or more polyols
and/or one of more copolymer polyols may also be used to produce
polyurethane products according to the present invention.
Representative polyols include polyether polyols,
polyester polyols, polyhydroxy-terminated acetal resins,
hydroxyl-terminated amines and polyamines. Examples of these
and other suitable isocyanate-reactive materials are described
more fully in U.S. Patent 4,394,491. Alternative polyols that
may be used include polvalkylene carbonate-based polyols and
polyphosphate-based polyols. Preferred are polyols prepared by

adding an alkylene oxide, such as ethylene oxide, propylene
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pol yuret hane products according to the present
i nvention. Representative polyols include polyether
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tihereobcespl ayed depeasisl ujanfibeildied weeiefldhidle,
pol.yur et hane pr.o t pr T r
V\}erll%ei?tragr g\lﬁly%l rogxsf Iligéﬂ oegr%[%df e? %g&%gesres tSgl %%&;&agysa}t Rus
beltesiizet edharo the polymeninolyalfpeodusied, T5efhi the base polyol
fise)goglvgrté@t&graagolyﬁi‘étfha@fe prehskd Q3B eatt 85t QRS an

or coatings, or adhesives when the polyner/polyol ‘
or e 1 GHY KEPBASER S ATy GPS) ST IPERE B E oFllf Presence of
p@gmdl&&hba@@erm.odmé hyar®eadat hanbat tadhdamol secyanatéght of
ependi ng on_the en r od in th [ a. ..
TSR ARt EoTHE oy BPekTIetaber and sar AL hr oVera wiae
wearge. ofint deneawily okherhysbiopyll snenlpsiowdd thanpekols employed
aIE%pr in?gl yﬁ{q)yqr_r, & Wkgg. range. In general, the
hydr oxyl" nunbe

0X r of the polyols enployed may range from
15 to 800. ¥h e PpPodtictioriof gf% S BPiyuret%ane foam,

pehy Wort/Banes finamerbbey polptalyektReprigiigoabbydsor a polyester

pol yet her pol yal and/_or Lyester palyol. The s
TRV gty AdyHagoanraber 358 Fhri oS FESC ragisY
fraomizgt 6rém, 2 preefSer pbéferdblyo24to Andndnanvevergae hydroxyl

g, f 0 0 Erom 2
B%fe erg%@&{&?&;:ﬁfﬁﬂt@g”% TRMBO0xbR, J0Q B KNP from 20 to 70

mgKOH/g. ~As a further refinement, the specific foam application
will likewise influence the choice of base polyol. As an
example, for molded foam, the hydroxyl number of the base polyol
may be on the order of 20 to 60 with ethylene oxide (EO)
capping, and for slabstock foams the hydroxyl number may be on
the order of 25 to 75 and is either mixed feed EO/PO (propylene
oxide) or is only slightly capped with EO or is 100 percent PO
based. For elastomer applications, it will generally be
desirable to utilize relatively high molecular weight based
polyols, from 2,000 to 8,000, having relatively low hydroxyl
numbers, for example, 20 to 50.
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nunber of the base polyol nmay be on the order of 20 to

60 with ethylene o i ng, d I

tock foans tthes hya)é%g?}e( %?ﬁb%?gﬁlﬁr)gbt %gﬁoiﬁél%r ?e)r(b&? or
Zaozd)o tBSban@hus&del the rpmﬁeecdeﬂehﬂdﬁﬂyﬁommbepylmi&cular
oxi 0
véelcggt E’Efbase q !al:tge#l!t]}/arc %@?fgc Epogfdéé tl’l% erage

nt’ or asto ions, 1t
g@HETCaJOInylbw,déy’dFrQWb gy efge @%Itélel béﬁyd hﬁfgﬂs w1th1n

F@{ee%}ye%rygd gJyngQased polyols, from 2,000 to 8, 000,

havi ng rel atively_| ow hydroxyl: nunbers, for exanple

20 to 50. | tTYRICHSS¥i IB<PJeY<?Jo‘3r Sélbﬁ%bjo% fioke PRBPOIY GHoid
(B Dy Hethhds tlQldl@d@ Utsbse HaRenpr &f erveedgbydsallar weight

: %go OgaFPoLg‘pcw éep?ﬁ%é%\%éﬁ'aaéa)fﬁ%ctl Ialclu%uCh polyols also

hg/cﬂramtyalgenua:ﬁzerhameca Shn¢thieonbllénd $aldts 1WfiShI21: ttheferably 3,
p r a Vi |y |

S 2] £ B el B*Lﬂ.‘?""%fﬁatndéﬁ /Okprn b ed dltoms per
avekerye enol ’é%lp@rl sgmecbfforoglgbd fpamg0ognerally have a
cﬁ%ﬁ)@hl Y¥ur9- 0¥ 200080 Syt BQJiYI%ISE Pre@erably from 300 to

ant ageously have a functi onal | ty of at least 2 ,
erably 3, and up to 8, preferably up to 6, active
hydr ogen at v tmerpnadi@@tmlcm ofhgepiDiniolis fsads f drt is

e

peodfcttooR0of sem -rigid foarrs it is preferred to use
a trifunctignakepal Yol WhbhpAoddtionybe rwﬁ;%rlsof(bﬁp to

80 The initiators for the production of pol

gERaTaLly have 2 o 88f$1%%kqn€&a9ra%%§§latth‘dﬂw #qact 2 drich tne

r €aekl et Bxidke. albephmpnes oxi deuitEspenlEsiatosuhdébdtldes are
initiator I(gcd;l es, ar e. wat_ er. ,dsorgglr}1 C d| cgcboxcyl

AR SOERTHS WGREPRIE AT %S ai prE &5 §UChhthal
amm,ammmelecpmmdl podaceéxkrintdapot yanidy |a@-d pﬂlyhydrlc, in

385%%(%135 811 % o, octddti §1&bKARoLS @%a%zkyleng

yl ene g yco or exanpl e et hanediol, 1,
19Bvgstispahiedi Srampdee ehhretfE iy o7 @%prlogyPEMRANSIIOL,
gay@ﬂl{yleiae4gbw@neaupkomll&re Bexasedinls-vgkyceddl, 1,6-

tﬂleggr}e l PR gl caer}:%l {):tm?e rkX/tlhIELIp}rgpaﬂe, pentaerythritol,

sorbitol and sucrose or blends thereof. Other initiators

ac1d, adipic

include compounds linear and cyclic amine compounds containing
eventually a tertiary amine such as ethanolamine,
triethanolamine, and various isomers of toluene diamine,
ethylenediamine, N-methyl-1,2-ethanediamine, N-Methyl-1,3-
propanediamine, N,N-dimethyl-1,3-diaminopropane, N,N-
dimethylethanolamine, 3,3’-diamino-N-methyldipropylamine, N,N-
dimethyldipropylenetriamine, aminopropyl-imidazole.

The polyol (bl) used as a blend with (b2) or used for the
for the production of (b2) can be based on a tertiary amine.
Examples of polyols based on a tertiary amine are described in
U.S. Patent 5,672,636; European Patent Publications EP 0 047371,
1 268 598 and 1 319 034; and WO Publications 03/016372,
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sorbitol and sucrose or blends thereof. O her
initiators include conpounds |inear and cyclic am ne

W@ owpoessds contai ning eventually a tertiary amP@BUS2041043463
as et hanol am ne, triethanolanm ne , and various isoners

f tol di am h di

958080 bah e hesS N abhol SLEGIoFNT P oBE A AR
iNcdipetdnda hﬂaraiﬂlla_,mn@cﬁpreme N

NdlnEngRihggﬂ H]Qf é%ﬂ%aln ahfertlary nitrogen in the

-di ami™ Y | pr opyl am ne
cltddllnetlbnyllmlpgopyr emstteng /i ae alkaﬁq AEpEHPYIe as co-monomer
agg! e polyol (bl) used as a blend with (b2)
gqlrIltgséd odr ?hhe for the production of (b2) can be
based POAYALE eritibatpr B He ATERENBPEC PRSPy 6P %e&hose

%1@ht bt Ay aabAEi ARe afles6l g 1Ankk®. tdPaltenbast one tip
672, 636; Eurgpean_Pat ent Publi cat.i ons EP 047371, 1

0
S5 oohBLYiH hoaR0 CHRE ARG W PLETY Car; G o Of 37
@302 63re, Bi10A98E Gowen cho@31 055930 tot NeNdcﬂm:HMlameso pfN-
“H;k)y*ﬂ 8L 25 LIGQLPOL AU RSLINBHEL e DYoo QLBRELEE xRl or
S0°Co ertiary nitrogen in

'maynmmeys usﬁ\h@ a6y metigivy eaavr Hlabpd- ﬁﬂ'—fmla}%émage is
CROEPAPIPI 5 Wit BoPE ande 5O mBeé Yot atablly t @ riiditdiy afi &ienyl
end- cappi ngs (b2) are those which contain terti ary
SFFONB - gr%‘?}b QYChRE PR PSR [FBEstOFhe <o ° §
Ghaiuarufbese fremt Laty 14N pesfesablhe fmbmaﬂytcstar lactbmren the
i_ncl udj but no mted £t |5k 0
3yl ° L]é‘??tplf{aetl chllsé%/c oal’ p%"%né\g, qlos%’ a)r%fr\fggt&c’poﬁkd b2 are
(arlspohryamrnelshe sThee adkydhigpievsntEssoci Fpe oA YPhe can be

dh aEEXCE&éﬁ fe@n&Ri &hkYlas BRERpDIEIRI 8Dl ¥na
net or ethyl group. For cyclic anmines, the total
rﬁ%@mw atoms in the ring structure is from4 to 10,
'|F\)/|r ef er]ﬂﬁ'y)b]}f (M Tan0b8 BASH ich bbet#mmﬂtclauﬁ:bmlrceﬁ ‘

xtures o m.nes use 0 r |.s
vﬁqnmeﬁt%ﬂ%a]sgﬁ’ﬁgoﬁ t%apé)ei%ln@g ?]gsn gli beﬁS% §1 §%can
hedisdeabjors efepaline eaptriioateé cmm Sa@h @)@EW@FFWI&IQ@
k%%l ggralg{/ie%\@aug espw,r)é.ﬁgméxkﬂzz)af %ﬂt%nbéﬁ&g_cgﬂ &Q?&ratlon)

icatron o conventi onal hydroxyl capped polyols
or carPQiéfoléﬁs PN arEdPPFEERGD PYoFha T e 1PEPRT nEYRE) reaction

?{}J Bég k:%nvﬁxlll@ifbr%a éEﬁFd’leNEH hmli)@éa)/lqmahlﬁyi@é&argu:@mas 2-
rademark o m ca Q s
(o e e R T e

chlorlde

the ring

Polyols (b2b) are made by reductive amination of
conventional polyols using supported catalysts, such as those
described in US 5,817,593 and in WO ;997/12,928, and secondary
amines or primary amines, giving tertiary amine end capping,
such as, for instance, dimethylamine, isopropylamine, 3-
(dimethylamino) -1-propylamine, imidazole, 2-methylimidazole, 1-
(3-aminopropyl)-imidazole, l-methylpiperazine.

Polyols (b2c) are prepared by the reaction of polyols (bl)
terminated with acrylate or methacrylate functionality with
primary or secondary amines bearing tertiary amine ‘
functionality, such as N,N-dimethylaminopropylamine, imidazole,
or 2—methylimidazole. .Acrylate and methacrylate functionmal

polyols are commercially available or can be prepared by

-9-
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of a conventional polyol w th am noal kyl halides, such
as 2- (dinme thylam no) ethyl chloride or 3-

w@ dooswsisyl ani no) propyl chloride . Polyols (b2BQT/EEE04/043463

made by reductive am nation of conventional polyols

usi sup at such as those described in
Gt BE P s (Bub e FEa9e56 i eBcanny 2eia or

a{ﬁ:tr&shdlbrpcﬂdz e vat nashy agildien gme ghiddraly caat e candcid

CAPR S I di met hyl am ne,

|C?glprr(n)%yl a‘?nfn e"ﬁ;? fr?glé n%r?%%?ndno) -1-propyl am ne,

i m dazienlyolz- kbR@l|dne aade| from repgLliomi Wi)p:[ogpynt:)onal

Igel%égl b1 ) er@; Ry L PiREIAARRS . - TIROIHAkS CB2C)e AR lic such

prepared by the reaction of polyols (bl) term nated
Vit ri&dr }r%?@ﬂrzﬁﬁﬂh%%@%ﬂi‘é’tléemﬁ%‘ﬁ é’dfaldrlta}kw't Hn that later
FlfalsfgirtYleOEhé Q&mﬂ%ﬁylﬁnﬁj\'ﬁbﬁs élbeaﬁrl] n]@lte ritsl abk¥d laiﬂ e
ctiona suc i met hyl am nopr opyl ami ne,
%FEL %‘%/é“? #ﬁ“ﬂ fiHiazol e. Acryl ate and
rret hacrollyatle f(uhe} iomalmagel ol pelgotentiel)ciogl bypping with
%}Aﬁ i en%ysfaae% be Bé&%&‘ia%r&ﬁ&té&%e%geﬂg'ﬁfeoécg&%)of the

such as acrylic acid ac
d@@lmél aﬁlhwqwloﬁeWhﬁe By Prémagy dProrsegendaehl aéTlinGebearlng

o ﬂ&%‘ié%yahﬁl@@&}b%l dsalchPalsyﬁl T, (&%@thﬂ&n{@&fﬁro&)w%me,
reacti on of conventi onajdr%ol yol s

e e AR O0l o PO S (O LY v aecireh
|adedtthph redetglopci dybiypdiper(@2enedDEfedi Etioyl poly‘bll'shabZC) in
later . asg h Qt a

B 45 B e T Ba Y PR gb Bl Bt 87t apififEinea v
rmlmqiﬁlgonfpmaj(glsm(tﬁi/‘} dyhexappi ng with gI yci dyl -

acryl %&y@ls”‘%@@ﬁrk)é.'s%(i%ﬂ”ﬁea%&%ﬁ%@ﬂbeé@%&&@ﬂ @f (bl)

the terminal unsaturation with a rlmarﬁ or second ary
dritfe YBERr PhPE S ERRYEFifeantHER g7 o Je thy R RxARY Iy OPNthallc
dacrm hylhgariwr Qﬂh}éhaﬁéﬂﬁc,ldnﬁw&iﬂﬂcﬁue ediky bearing acrylate

net h dazol acc t e M.chael. addi.ti on .
TSR TV RoEN P iar Ak ey BTS Flioy feaction
twiath ian S(aszeqan:ys oCcyRnItaEry @alc;nevleeatnmm rtenaiautyy nigrogen,

'%Jéfﬂug %Enﬁdm@‘hﬁﬁﬁ%ﬁgo?é Lheaghbyfd dy! welber. Polyols

ased on reaction between polyol of (bl) type
vﬁltni?tﬁﬁla‘&%%oméﬂ“bl‘ée such as
me: Eylmm)édngwﬁ hadel goﬂﬁdl)ljei Ty el d@ypelt H%ﬁct@@ﬁﬁiﬂm
W an.epo acrylate fu nal i such as
A Ret R & 59% 1RaPrgt e Boreate il

methylation.

Polyols (b2h) are based on an amine terminated polyol
(Jeffamine type polyol) reacted with a tertiary amine based
acrylate or a methacrylate, such as 2—(dimethylamino)—ethyl
acrylate with an hydroxy containing acrylate or methacrylate,
such as 2—hydroxyethyl acrylate or 2-hydroxyethyl methacrylate.

Polyols (b2i) are made by methylating the primary amine
groups of an amine terminated polyol (Jeffamine type polyols),
using formaldehyde, methanol, hydrogen and catalyst

Polyol (b23j) are based on an amine terminated polyol
(Jeffamine type polyol) reacted with hexahydro-1-(3,4,5,6-
tetrahydro—7H-azepine—2yl)—1H—azepine, or other compounds
described in US 4,469,653, to get polyols end capped with
amidine groups.

-10-
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of (bl) type reacted with acrylonitrile and

subse tly |edb redu t ve net hyl ation

Pol yor B ity TBPk) |5t FESREATE e PP Tt S msBRGRE potvol
(Isdffamine type pudlypd) ) resactdedinht dmine epntailylmgm«eeones,

b d_acry r gl
(%§%1eta% Falrnng% 10 gtlgg%bacry a%)g (\/IvléJ %ﬁ 8r oXy

cont ai Pty a:@ue;nrtatveletﬂ apet hased |y @ods@e%afazsm of non-

c&H@Eﬂ%ﬁﬁﬁEhyalffaféhﬂt§r6H 1 dRp ey DXyt e capped, polyols.
nmet hacryl at e. Poly 2i) are nmade by msth?atln

the pr¥erafdtsarre’ gt 88 %h r:ﬁﬂuﬁéli’%r?ﬁ‘ﬁ%ﬁtéﬂ’npagy%]}dehyde
(ﬂ@i&uﬂmnae bapﬁﬂpoismbsa catsiyeg é@rmﬁdie)lg)édem Advanced

o Certimirea b Dol TDIETHER H2¥Bphe pirany coveed

resact eddehyfe hevaipedcan 1be n(a@,e4f;r@n e treacahymirco:f aliphatic

7 - ; r I
g% )?yz ﬁs 1t 4?p£1§é?%?5%zﬂt@§ﬂggtegpo y}gleds %% cappe vde and
VWQWJd#Pdl ne groups .Polyols (b2k) are prepared from
an am ne term nated pol yol (Jeffam ne type polyol)
reacted with am ne contajning_ketones, suc¢h as
1- met hyl - %h%iﬁffé‘rcePBi‘ﬁ%’rPg‘ %qu?Jﬁ‘Eﬂcar’ﬁYdua%H% R (rgpred
cb@l};’rcﬂl rbes Blﬁapd]a&&d (b windi fvan::at deperafingonn - the amount of
a [ Q n
@é’eﬁ ongg a Jil Setb%rr%i/é?e ase ?éé’r oq{c? %{gﬂy 8es?ﬁpeoec% add to

on re

ahhmataa@ﬁlgﬁ Iai>daqg¢d§0fmtﬁaaﬁsnopcﬂ>wlh¢srrﬁguared by the
cat &l s 8 sali05ed c@néda\aqpcgé SYihedos Fat@aldshich a
344(10) 8 57 1057 (2002), Poly

ol s cafcg%d W th
AP YEE S B PP G ShePABY PPERLEHY reddPfohiet, multiple
abiphaisinepealydiesions vk tdugeenal e aa:ldﬂmlﬁydesusam Rehascuring

S llcyladeh d_yannil.in ercent
BT 4 S P Bl R arper B e lBr g fpesse 20
V\pdantcema;r pydepesiti Agssncoireerdrionnl of tadduitt anﬁécbr crosslinker.

C?E@fé&%‘ol?”%é”acfdﬂ%%%h' BKe9Ne s BYadetd 6140 #ddd?:on

the reaction nm x and the reaction profile required
b%)nfwesﬁééitﬂ%l%p&lol ESJF‘F%H: 1@§ﬁe?%¢43;>’5‘1tf 7Y F%%%ﬂlé‘ﬂfer than
b wa%emtehe:a baggel prefeivlgatabysdaitdvnngsspeni fiied ~

icﬁe a% ?mcg}ugn% :ﬁjgilt ct';tﬁ P}G{}fpﬁl ngogsoiyn%er( Jk.légxuixsedadbdego
percent over the base level. For some applications, the most
preferred level of (b2) addition is where the need-for a
conventional, fugitive or reactive tertiary amine catalysts or
organometallic or crosslinker salt is eliminated.

While the polyol (b) may be composed of 100 percent
of polyol (b2), generally the polyol composition will be a blend
of (bl) énd (b2) where (bl) comprises at least 5 percent of the
blend, preferably at least 10 percent of the blend, and more
preferably, at least 20 percent of the blend. Depending on the
activity of (b2) and the particular application, the level of
(b2) can be from 1 to 5 percent of the total polyol blend, such
as for the production of slabstock flexible foam.

In another embodiment, it is preferred to maintain

the amount of conventional polyurethane catalyst as the current
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added to give a reaction m xture contai ning 20 percent

| ess _catal yst or crosslinker an th evel

rorar 3819 THARHAGHOR RO B TRMEL dBAGES CHE sR0anEe
Qfea@ﬁtlahysateo,r tchlemsbifl m«mcmgqtlhe ety A30r p@éveldntt ioeer

t he base | I [ qusét

preferred F%Ov Ols ob %g; %%iatefvgﬁ]i |pgﬂ§\fhlgtr)§§? neeélujl tertlary
aammwendl sznlngf QgiLWl/e gy peblk i Ereer @-S@%j/afmﬁ%éunctlons

la)f.%t)sb@rusc&ﬂﬁﬂogﬁé %élﬁr@f:hﬁﬂ@st%r&nﬂﬁﬁ’h&@' t ﬂs%cyanate
e I m nat ed. Wi th e Cco

IRYFEO9SVBEHS ]Qﬁseﬁ"oloiloFeJ(tblz")rY 6@?1%? a?I}dy CFHB“EEIWYM (b2) can
qw@ﬁ( o Sbhi-ed with tslalanaait&ﬂ ga'@l@fneﬁrbl )ﬁsﬁ&ﬁ (:gﬂ\)emtwrﬁl methods,
conpri ses S rcent o e
p?‘b‘rz"'braaggi’ltjd%g @%P ﬁOJpeﬂkgzntmo? ]ﬁac B efid %\ddomﬁDF%Ole
plﬂﬁ élsabyqnataet undest sRlrpiergcentl Ofent leldbhgneiventually a
| t b r lar
AT, POLR {0 R byLise &b“ﬁ £LnPRR PRIt
p@lrl@@nfwamtft G sheh péding rellEpd, (@dch as for the

producti on ﬂte %'s%@§£1@&llfesf |v§1>ibﬁ|1ﬁ‘a§ GMuskd et hete
enbodi nent, preferred to main tan%eam) nt. of

= ?ﬁ‘éﬂrc 6’(9]9’&‘%? h%etfteapgﬁgl%t asVehe tart ng\,e|
iafu@hfaﬁliﬁul@tdl@ﬁl&pﬁatbc,add:ynalyp}hat(ﬂﬁ)ihd anomsdse t he
reaction. rate, or. dyel.l
t |%CyaBoFy%l s Apr e%%rgggc cg’%?ﬂg% po 3 %ggggg ates and
teohiisopvamies enre papperrgdol yol (b2) with no free

i socyanat e #:unehie@nss CAN @it Beosed EBokPsnhates 1nclude the
polli/uret hane for rrul ation. |sac anate pre %rrers based
BoPyRI (5fe

ert Paty 3t rfe 2eRdSERPP 7 dyjsocyante
plepar,edlvshdd) tSicardar dn@opnlgmemc alsl mgnonayentimall ends

t.hod h ti th 2 t
gﬁcdlu%&%l %gggla&% Be% i s%c %gr%g éohlr‘l r) slt |nr1?| %agngr

tﬂ)imnya@dredglmamaabr yckl serbady petgdl. 4-diipgcyanate,
PRELRAG LRS- 2 4{-' ol sBoyaol L M Whaa gl issReyAnet & and

en addi ng i socyanates which may be

A AL HEnAL dCHERIAT GEEN ) S BaSE fnd’ Edsianate and
|GﬂﬁﬁﬁﬂyQEthé&dﬂﬂﬁ%c@hh@h@ldﬂa 26 chogtiiplvat/bfatotoluene and

hati c _and aro cyanates. Aromatic

‘Jc\?a gfé& iR : CjOr'f_éFFc pol yi socyanat es are
preferred Mlxtures of isocyanates may be used, such as the
commercially available mixtures of 2,4- and 2,6-isomers of
toluene diisocyantes. A crude polyisocyanate may also be used
in the practice of this invention, such as crude toluene
diisocyanate obtained by the phosgenation of a mixture of
toluene diamine or the crude diphenylmethane diisocyanate
obtained by the phosgenation of crude methylene diphenylamine.
TDI/MDI blends may also be used. MDI or TDI based prepolymers
can also be used, made either with polyol (bl), polyol (b2) or
any other polyol as described heretofore. Isocyanate-terminated
prepolymers are prepared by reacting an excess of polyisocyanate
with polyols, including aminated polyols or imines/enamines

thereof, or polyamines.
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Exanpl es of suitable aromatic isocyanates include the
4,4 - | 2,4 and 2 ,2 '- isomers of diphenyl nethane

wal2iosoeigant e (MDI), bl ends thereof and pol ymer PCT/asmo4/043463

nmononeric MDI bl ends toluene - 2,4 - and 2 , 6-
di i socyanates (TDl),

pheny| enedifFeBREh At al&ﬁﬁ%?b% FP&W fgReynates include
e%hgm 3 Cdﬁam@tganaitt@,h anylbarametthyléne- diissopanate, 4

- di I socyana h .
e 0ebbra SHaRSHFatune, cyctbBE 4 BIE ocvanate, 4,4'-
diiprehyhetieoethane cidrecyanate 2 safurgred analogues of the
%&bb%oﬁgﬁﬁygh oéP&ﬁE%fEWQS%C§aﬁates and mixtures thereof.

triisocyanat odi phenyl ether | M xtures of isocyanates
may be usedhesDERLFE achBoEBHFRFE LY LaY diteapireduction of

Mgt gr 68 é&mjzréglaﬂﬁbéh96akéoﬁﬁiymdﬂhyﬂ@héeﬁﬁﬂyphenylene
di i socyant es.

g y| sgc%/a%a aIL§o be used
LFOCHBOPY STt (08 Of t'h| S m@’é t l§8@ﬁ s>'trude
tdaJpheﬁglrdeukgAeyian@isaIb{awane day ntitupbe sgenraoifon Bbr ache
?r)c()tfz;hlillé ne tc%fo lfﬂggfbﬁe %aﬂlg O£h%'}9:ecfregggd %lylsocyanates are

ane ||socyanate obtal ne
min@sgehaemw 4f erdidd GrT@thP@WQﬁe@héﬁy%% comipppations of

&M@'/MB&%‘P%&%%)M%&PS beddsederMIoror TDl based

prepol yners can al so be used, nade either_wth Ii/o{
(bl ), pol yJiSo(2Iaeh thpegt REFPYOMyS| PaseatL Prlday (b2) can
harset BEoigsd linoeyansiBrirethbnat Bsmulepobyners are

- prepared b# re%ctl O 2N exge ess of %ol Xif c?é%%%e!" gulpd the
Fudi

pol yol s, am N4t e enam ne
tﬂwc&ahaterrq@@ttyam m@dﬁph@% ma@&ﬁdphlat $uch amounts that

P&ng ﬁ§88 e§n&5§| uger ;elhyLeng, di 'ﬂu§19@¥35@t<§1u1valents of

exanet | ene ||socyanate i sophar one

d?qosééy‘alﬁ%t‘%wlé?él Bhebtin & Of a4 - WiRSEc PAnaBRCYapake reactive
diy%%b@ﬁea(wdnnet;b@ﬁ@u@hﬂss ey anal Bed S/t UDA} ethraal GgURSS0 to

of the _above nen Qvanapes and
miSetuFBR™ t HEY QgFEeﬁ‘ﬂgl %r % dtopsj1 Vi $8cVARtEES SF the
pradguetitloameeffoaingi dami m éLOﬂi igp BXoansthe ecase of

pcoéjr%'lﬁggélélr?%%l pal-ypheny! %g Eenysi\&ﬂﬁ%ttésfo&ﬁhe 2501 flexible

IFsoners O | ene
didesscy BhEY e SOTHaRRiE Lndex her sdreraidy PREVEATAGcBPEN120 and

%}ré‘flte%lébﬁ,ebé@@gg 7% r@q@rquoer red polyi socyanat es are

e tol uene - and i soc s or

conbi nat i of¥% Fl?ﬁm?eﬁﬁl SPaE O%IT@E@F‘ eﬁja‘éees he®lsocyanate
tieteaf lisngeﬂ@:ml)lanhéméerpmédapdexﬂﬂ,ymefbas]@d/ dretween 100 to

IOon (b2) can also be used in the pol yurethane

f'ormul ati on.
For producing a polyurethane-based foam, a blowing

agent is generally required. In the production of flexible
polyurethane foams, water is preferred as a blowing agent.. The
amount of water is preferably in the range of from 0.5 to 10
parts by weight, more preferably from 2 to 7 parts by weight
based on 100 parts by weight of the polyol. Carboxylic acids or
salts are also used as reactive blowing agents. Other blowing
agents can be liquid or gaseous carbon dioxide, methylene
chloride, acetone, pentane, isopentane, methylal or
dimethoxymethane, dimethylcarbonate. Use of artificially reduced
or increased atmospheric pressure can also be contemplated with

the present invention.
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For rigid foam- the organic polyisocyanates and the
i socyanate reactive conpounds are reacted in such

w@rwansis4t hat the i socyanate index, defined asPthes2004/043463

nunber or equival ents of NCO groups divided by the
total nunber of isocganate reactive hydrogen atom

equi val ent sTPiRS PrPEYCHP™ 68, Trehy FFBeRe FIeEss the
tﬂsmlwoagéﬁt e;rmhhlsaefs reaed) badlfdxiurdshercrseedfwith a

t d_f 100, t 0 t
SBIEE TR b6 JUEBHarE: POy oy AR ReE A DAL Phegre
flh:;eimckrlaebbnansl,‘ha hmsuniso;o:fglmee iLadsrefiegapepeimlihe range of
b JEen téol§n§arjc%ob nﬁef&k@cfe g?tayppgf 7§r&9d2 %:!3010 parts

or el astoners, coa ing and eS|ves e |socyanat

i i ese it gemesdilony BB RRIEHF 86 &he E@Bfﬂpr elléFlmxressive

batoeen ok0Rateér, 1Jeae E@flr{b’ qdiel Bgc&némlmwe@t hane blowing
-based foam a ngnt S igenera |y required.

t?féocﬁsédEEF?%rPe&PmFFe B %ol frH et¥th&ersa b%éi“@ls Tower ’
i &r phef el @dolsi ty beowhdry v\a:ge@t . THd earsmyund £ Q’ﬁydA@TceIEbon,

| Shd e%%éﬁié!ro bDE %P&%F Qf %8 'I&]&ar%ftl%lgc&’:%t S BV pe
wel g hly era rom art’s 5 nh
m@in@d w@t)h p‘éxet srabyrweﬂ gsrutltebly memtydl demncbmgy bhcthe

agd AS-Qr déﬁ'éiﬁ/ e Ak SR HSeAndSi & e&%feﬁb@b%@%ore than 40
agents. O her bl owi ng agents can be Iiquid or gaseous

REIEN i U%%Fét HEFRyPEHS TSRS Rk, moa’%?ettaﬁ’é 3Q &ftrASe by
lvsez@eﬂ;t aagedrmt hylbapats ddynazeﬁbﬁxycsm dliéaﬁﬁlyol When water

th bonate rt| Ci aII uced or
R eshE e noeh RET s Hibhing, fignt, BE S Gleratty
coresemy| atean vantolmnthérqmr gséntoi hverme(ﬁa:rlahl:tfh%rom 0.8 to 6
RLRAYRLEO refexralbq fp&Lylurt%t aaaﬁdf&@g@prg@sr%mﬂf%m 1 to 3

agent 1 ncludes wa and m xtures water w't

r@éﬁtécahfbéﬁtalorweaghﬁl ?y G patel a@@%yq%alc%@%%@@n |
al i phati c hyeteacal bpthg HyenaBPUskcOfashat ghiid Sor gaseous CO2,

f bl th f _f to 15 ts
RATIES nBF 557 SFePRbT o FAOAY 2 aPa! BAPES Hy wéngﬁf‘— used
b:a:s&dtha ﬁﬁ@sqﬂm tisvehtidre pol yol. Wth excessive
amount of VRldgcatin GG %sn@se%%%ﬁggyﬁe d g ¢,

bl owi ng grocess range beco arrower
deisiocprbeedme Sheows? , obmvidrechpberebils kyowecionige art as’

Wﬂ&ﬁﬁosgaerﬁﬁ@ﬂﬁhloﬁGQMﬂﬁp@@r@99 325“3 Preferred hydrocarbon
draqch] or of | uor ocar bon, or. the hydrofl uorocarbon to

WBREI RSP P et RECTRE G 45QHPTRFTERf ecREtFane and
depenrdisngheredihd including cyclopentane), and combinations

thereof.

Examples of fluorocarbons include methyl fluoride,
perfluoromethane, ethyl fluoride, 1,1-difluoroethane, 1,1,1-
trifluoroethane (HFC-143a), 1,1,1,2-tetrafluoroethane (HFC-
134a), pentafluoroethane, pentafluoropropane (HFC-245fa),
1,1,3,3-pentafluorobutane (HFC-365mfc), heptafluoropropane (HFC-
227ea), difluoromethane, perfluorcethane, 2,2-difluoropropane,
1,1,1-trifluoropropane, perfluoropropane, dichloropropane,
difluoropropane, perfluorobutane, perfluorocyclobutane, or
combinations thereof. Preferred combinations are those
containing a combination of two or more of 245, 365 and 227

blowing agents.
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desired density of the foam and is preferably not
nore than 40 parts by weight, nore preferably not nore

WO b@s/o&B4parts by wei ght based on 100 parts byP@EUSIIN4/043463
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of the polyol. Wen water is present as an additiona

bl ow ng agent it ner al | sent_in an_a unt
from 075 0Pyt BRERTT et Bb L e e oa A= ior
p@hﬁdﬁdﬁhhyrbt&Wbdhdidoé aswl imbshipr efesratilon ﬁnc&ndb metByl

PREL e | RLEhEI0Bh 8Ly de ap 8! cpaluol. compos L on.

atmmqhi@roeth@@@ cﬁ,ladnchlqﬁqﬂllﬁluenQ@ﬁhﬁq@ré§§E¢1ﬂ4Lban
be_ usedwht h_ghe RreeeRind n(‘ﬂ%'?vtcl-wzb)"b/qr QCak BRbro-2, 2, 2-

bl om ng agents are volatile G C5 hydrocarbons .

THel (i30Tt hgr oGkiibohs> ) sarién émﬁhmr?ﬂe 2aPt 2as

di Sitgaedrbar A 2hcB6912nd EP 695 322. Preferred

hydr ocar bon W a ts ne and. i somer

o oo P e L B B ppo B A phas T ude
C@Iﬂdhﬂ@ﬁbﬁﬂﬂ@fluon@ﬂéth@M@|@ﬁﬂCkémS dtmhkuﬁbdlffkmmqmeaﬁane

[ OC
perf# E%Ronﬁ%%éﬁﬁ?EO%%EEfﬁé orlg' fQ%)’ t.1.1-
d¢#4ﬁhﬂ°§@?hbﬁﬁﬁ :peﬂtiflwqﬁqﬁt@éﬁéet@mﬂhiquFetraﬁﬂyﬁwoetmane

» depdl 114y, t@lﬁi@édﬂé%‘cﬁ@iﬁ&"&%r@bgge 1348)
ntafluoroethane entafluoro ogane (HFC-245fa , 1

g e orghggnt LiqnsFERER ane 1M Towing agents may be
hmnmflhu abAPEDPAIRE QvHElC—lcR\Q—%a).lng dwdmra@aené hars, as

| uor.oet hane,. di fluor.g
Hg&?%ﬁ?o %ﬁéa?e ( PFlFéhr ﬁ?ﬁbéﬁem? i ?ﬁF@P%bfé%Fﬁ?ne’ or
cKXCqu@K@peawawathpwatémorobutane

perfl uorocygl ahifianey, ©F ﬂﬂ@”@bgéﬁéﬂﬂfcﬁggﬁggi ‘components, it

Preferred_copbinations are those, containing a
cbinfiveri 6fS bFakifo t8r SR GETPALD AEHTaABIDSH HitswilAg

lefﬂ'ﬁailnﬁ’apblﬁlﬁe}thbﬂb o}g@naftee@ c hmdsmy ajhke aSa@dlihonal
Ior rocar o on |n

E n nven%h 8
n’e’%%rﬁ l@ﬁ oride,® r@f‘ﬁy‘?‘%fnse Sﬁﬁﬁ?r‘é"’etl"eeﬁhy Rt IS &6 ants,
Igdlckrantsy | @tiordeehbse, reinfordied| ayants- f buariddtzZeareand

(fx¥3;rs;41§%ludlqg 95E§$$Ed ﬂo&burgﬁééﬁénfg hane

(HCFC- 142b - trifluoroethane
( HCHC- 123) Bhdekisg| Bekryrethane ofoan efiftai f (@pnsastiatie

(pkFerriddo. enliuldyyahamgmabedacmﬁéﬁtbﬁer 06 AtheASize the
d$C|Ude trichl oronmono nethane (CF

%ﬁﬂﬁ??oﬁ????ﬁﬁqaﬁﬁfﬁgﬁ% un 1t cures. Suc£ gurfactants

advantageously comprise a liquid or solid organosilicone
surfactant. Other surfactants include polyethylene glycol
ethers of long-chain alcohols, tertiary amine or alkanolamine
sélts of long—chain alkyl acid sulfate esters, alkyl sulfonic
esters and alkyl arylsulfonic acids. Such surfactants are
employed in amounts sufficient to stabilize the foaming reaction
mixture against collapse and the formation of large, uneven
cells. Typically, 0.2 to 3 parts of the surfactant per 100
parts by weight total polyol (b) are sufficient for this
purpose.

One or more catalysts for the reaction of the polyol
(and water, if present) with the polyisocyanate can be used.
Any suitable urethane catalyst may be used, including tertiary

amine compounds, amines with isocyanate reactive groups and
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(CFC-12) , trichlorotrifluoroethane (CFC113), 1,1,1 -
trifluoroethane, pentafl uoroethane,

wale@kloaasat et r af | uor oet hane (CFC- 114) PCT/US2004/043463

chl or ohept af | uor opr opane, and
di chl or ohexaf | uor opr opane. g %ﬁ{oc rbon bl owin ﬁ%
RFSSNREY b (FOBROIRIR onjRFREEF FERE LI ity carried
Ww&rqgath@nﬁbééyaé ag butwieivpeatane ofi anluﬂgagpﬁ?talllc
i SQ rs er eo exane [

e e
d&nﬂaaemtsmlna qompoﬁn@wlxﬁaimdabt%&QuhyéﬁpbéywmenLamm
2{%%%31&@%1?@1 SNI R- @{ﬁmﬁﬂleg}cm&éswl%mﬁee pol yners .

ese a It I Ona |ngred|ents are surfactants
m@g@meﬁwwsetmlﬁﬁét?%nF@tr%%ﬁ’féWéﬁtléylenedlamme bis

a(Hﬂn@Eh9§£lﬁﬁaoét@iyﬂf) @Eﬁéﬁ,g 1a@eeh§1 @Ioamelthg@axﬁuaf&hyl-

fillers, inclu recycl e ur et hgne foam

RAERG S BF ot By T LY B G arey ST ereRegogLine,

GﬂmﬂdﬂﬁyaéthﬂﬁnMHmlﬁé aN-sedoaotrandl tree s tNalvi-Bi mec e N , N -
reaction.niXxtuy t

sur ac?an S°%ﬁﬁﬁ¥%gg°8% %#q%g%%%igg%g%ﬁftﬁygk%ndletpyaamlno_

rryaydsinine cavel siumﬁabyhbﬂnzylanhm s ixeapi any sofgseiongeallic

F%%ﬁ%§§§¥gefﬁbiﬂd%?%kg@ﬁ&ﬁ%ﬁ%d?@ | noﬂgaa'nof@éﬁgf@r§nc and

tertlary am ne or al kanol am ne salts of |on - chain
BIGANCEEP dCkA RS - Wi ER sorgélFlR{ﬂmsQﬁtfa&ﬁFEs $4% pxRgerred

aalnkjﬂl g anyssul fSi’i’iltelbaéll??n cSitehy st f:aﬁﬂalrfltasSwﬁhnous chloride,

enpl o I n.amunts.su ent to stabilize.t

OB 2hiSs B AT Pt A e Pheh o PV By g aurate, 2

fwerliaksootinér |angecneneler cembsundsy piuchl by, atk Aisgl8sed in

RRe. S[pg%gil@ SIS, agsanta pc%rtaiQQR PASL Sy t%&ﬂzatt%ﬁl of

pol yo are sufficient. for this purpose. One or

RAlyicacupgates f sesuhbin®ddt PoRCHILISIYPYIFET. (AFG as an

valerdi hbtdr esentd aul hiy tdl%opabyi&m@n@beeﬁﬂbyl@@ herein.

R GOPHY: (61 Py AR LnboOntLY dhthed: W (i 5 percent in

|tﬁ&cﬁamaﬁhatxnnﬂurvergammmﬁtaamdorgﬁﬂﬁiﬁﬂt&lErcm 0.001 to 1

: Cgﬁ %E{‘Ed:?n @ﬂ?eff%&?lﬁhé{tl&? JaBapLi @ld s carried out in

sence ugrtive amne or an organonetallic
cat al yst or® £nosghéelirhrgshtast desdeiPexbrfiay, may be

Eﬁﬁﬂﬂkaﬁf ﬁf?édéﬂf& a”TH@<ﬁﬁﬂ@@ﬂﬁ%&hd'&@eﬁ€eor the chain
Erw et y ene I€H$§X§ o lgﬁlggrﬁefgﬂg“%olbgydrlc alcohols such

p&ﬂﬂeimyﬂhyécbxydvlleﬂEéthyﬂam@eglycol, 1,4-butanediol, and
téﬁﬁé%@?%byi tjﬁgf%gﬁgggn%éyahtbEﬁines such as diethanolamine and
triethanolamine; polyamines such as ethylene diamine,
xlylenediamine, and methylene-bis(o-chloroaniline). The use of
such crosslinking agents or chain extenders is known in the art
as disclosed in U.S. Patents 4,863,979 and 4,963,399 and EP
549,120.

When preparing rigid foams for use in construction, a
flame retardant is generally included as an additive. Any known
liquid or solid flame retardant can be used with the
autocatalytic polyols of the present invention. Generally such
flame retardant agents are halogen—sﬁbstituted phosphates and
inorganic flame‘proofing agents. Common halogen-substituted

phosphates are tricresyl phosphate, tris(1l,3-dichloropropyl
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(di met hyl am noet hyl ) et her,
| - met hyl - 4- di net hyl am noet hyl - pi perazi ne, 3-nethoxy

wo bbosasiset hyl propyl am ne, N-ethyl norpholine, PCT/US2004/043463

di met hyl et hanol am ne, N-coconor pholine, N, N -dinethyl

-N1,N1 - di,nethyl _isopropyl pyl enedi am ne, N, N .
RhcsPRgFe. S @t iy P TSEPOBYE bR I PhRte 20 tetrakis (2-
dinet-bytbehmthatiene difheempbaey ohgagentétaflame retardants
cat al ysts_incl ud n , ~orga .
PR eF e ebBeP oo TR, o AP ROLERE,, antinony
catizixjdes dwiomgupr shbfatal froARdaes graghitablures ar

Gaakys Sc:fzaﬁ’ﬁlr‘é@% st apnaus-cchberidecakkNewé! 5 retardants.
carboxylic acids such as dibutyltin di- laurate, as

vt l9easTat hef gy §aABHRE alileBechAITAS SsBER afideg et a level
HBsEHenes td 5d ParbateptwedoBdf, B erAbeat atysts frar 26hgarts

trinmerization. of _polvisocyanates, r.esulti in a .

JOT B ED e ELOTE 1 S ROkl BT Ve PAT L5 R R4 ShEy O the
alsalopblipsibldreskeatenpl oyed herein. The anount of

am ne cat al,yst I, i.n

fornul ati on%ger %8?82%%‘?%%% Ifi%cE:n g%‘t%% %gto gugg%?nﬁg%&?lp%g%?t
lLimpmntéan are tthestokpeimatirofheainBEtiged. For example rigid

Cf sl hoKi ebAIaNtHAr ceh SRR 6t AR rfRdnderaddedulation

if necessary. The crosslinking agent .or the chai

ST RBB] LI A0S FOUE HTRCAT Ar \Q/\{%]iedﬂi’lﬁo?%‘%ﬁng elastomers
at aehoks stcdppad cathyhenaicgl yeofurditetrky| ehee glolesl,

1, 4- but anedi ol., and_gl ycerin; | I r '

a?ﬁdﬁqog‘gg’%g% Sy BERaR %rrﬁ’ngtggﬁﬁiwg{égg%bl %%I%Etts door
peAnedsi, nesisudmsad abi by | rars sdpadi drshbeeyenedi ami ne,

and et hyl ©ne-RE$n§0r&hlRIRARE LG 1 yur&bBaks §r¥faued§hare

crosslinking agents or chain extenders is known in the
arelladnga ciny PRtU. SN PANERES OHETSEYY Qhd-he
4o 63r39Raidick Izt 1 54 9rd 26k i M enxpieP ataynBer h ksl frogeBher in
for use in,canstructi og Y fl ame [ et asriglantdni Sof the mixin
CRPVSHYT F88GCRs A addTPIT Y ARy Rndlh T diicameFne
sefiigrehandesatidedant Can g oysadt widrh thRepurpose such as
gésoc&a%ghyﬂ C“ﬂ%?bﬁégleis_h&fle t}ga%deesﬁentby RYEPLLOM, Hanser
neral 'y such ane retardant agents are hal ogen -
seigslilistigEed phosphates and inorganic flanme proofing
agents. l(iorﬁ;]m pdak0gethartdl Rsbtiot € hrghesphet sraatueed
tricresy osphate, tris o . .
(oS GREHr Y 63 B35 ErnbLaRy « Y SpEos LR BRERS )
phospHate emskiet,r aklend@-ingh| etoetthdse) erhyhaire under free
d%BQQ%Eh%deed'B%ﬂ@%EEBnéJ%H%hf%&a&f%ﬂHﬁ% release agents, in-

mold coating, or any inserts or skin put in the mold. In case

of flexible foams, those can be mono- or dual-hardness.

For producing rigid foams, the known one-shot
prepolymer or semi-prepolymer techniques may ‘be used together‘
with conventional mixing methods including impingement mixing.
The rigid foam may .also be produced in the form of slabstock,
moldings, cavity filling, sprayved foam, frothed foam or
laminates with other material such as paper, metal, plastics or
wood-board. Flexible foams are either free rise and molded
while microcellular elastomers are usually molded. ‘

The following examples are given to illustrate the

invention and should not be interpreted as limiting in anyway.
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i ncl ude red phosphorous, al um num oxi de hydrate,
antinony trioxide, amoni um sul fate, expandabl e

w@e@plosiser urea or mel am ne cyanurate or m Xt UPEBUSI008043463

| east two fl ams retardants . In general when present
flame retard are addﬂat a level of fromb5 t
RIES5 b RIS BFETGr AleORF o S Ge38CBiARES Bye dtven by
weiight . of the flame retardant per 100 parts per wei ght
of the total Lh
foanms pr oduceod)ebszggﬁgigr?esen |%3§%%t§%%é?gn§#§ jn the
k nexempilest he amcﬁspétlpys For exanple rigid foans are
used in the construction industry and for insulation
for appliances and refrigerators . Flexible foans and
AER2t 8hebs find use in appis &t Pobers wiethaneiaminapad
shoe sol es, autonobile seatssgs s;aaeidj sors, steering
wheel s, arnrests, door pangel noi i nsul ale on rts
Fashboards. Processi ng- Sf%rd Y Bot YR yﬂ ne-

pjmsducts are well known inig kﬂﬂyamdylmdtmage’méwaé
ngpte f the palyurelianess| 0540 ACAEL Albeant

“Ur € nay be ni xed toget I'n a(r;%/ conveni ent
manner for, exanple by usiwglaRjecfrath@ifi Rregpcts and
equi prrent descrl bed |n t heyadieg18rind or the purpose

such as described in "Pol yuret hane Handboo
GHPSFABHBMEEPBubl i sher. *hé 66“{%‘?%?1?31’?@%?%’6%%‘?@“

are elther produced conti raieiidbpler b contisahmoii .y,

Hepdl SELLPM, Pour NG, P e EEN Qi nB oL EOARINO,

are made under Treé rIsé or .
conditions, with or wthowvaidebisefzmedtis, Progutts and
coating, or any inserts orcyddiRapdtdd the mold. In

case of flexible foans, those can be nono- or dual
-FRECEREESNC 42 produci ng riSyidd 1 d4PeEW Hvd YRISRFPPY Lene

one-shot prepol yner or semolvpkepohyrate bemtmlqites;mw
be used together wth conver]cth g&eg&x;ﬁ% Eré’f' an

i ncl udi ng i npi ngement i xing.
be produced in the form ofscsdkabglt @‘zaalahiIGdlfngls,The DOW

cavity filling, sprayed foafp,:fLethashdRam or

| am nates with other materjal such as paper,
pleicdsCBréddod - board. F%d Bi 8090"9\1@’:1’&:‘% éV?HeaI‘ble from

free rise and nol ded whi |l erHE OoRCEhEMH &1 ebABLRES S
are USlia|C|Py1 1Ided.

Vorano is a triol with a high content of
ethylene oxide available from The
Dow Chemical Company.

SPECFLEX NC-700 is a 40 percent SAN based copolymer
polyol with an average hydroxyl
number of 20 available from The Dow
Chemical Company.

Polvol A is a 1,700 EW propoxylated quadrol
initiated with 3,3’-N-methyl-di-
propylamine and containing 15 %
ethyleneoxide.

Jeffamine T-5000 is an amine capped triol with a
5,060 MW available from Huntsman

Chemical Corporation.
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The follow ng exanples are given to illustrate the
i nvention and should not be interpreted as limting in

warysayiswnl ess stated otherw se, all parts andPCT/US2004/043463

percentages are given by weight . A description of the
raw materials used in the .ex I [ s .as follows.
ORAPATE B Y4 pure di et hardl gﬁ?ngé/ajh@ J‘fgc%%if%réva%%le
DMAPA i s 3-di net hyl am no -frbmpTbeybawridheni A dsipany .
ci.dyl rylate. Dab ' Il Lcol
%§5g¥§ﬁ%§®ant avai | abI(‘igS Erom%%&?é%rl E!Et %&%lgi ble from
Chemicals Inc . TEGOSTAB BI®7DsvFChemizxadi Cpupdrys based

surfactant available from Gol dschm dt. Dabco 33 LV is

a tertiary am ne catal yst available fromAir Products
and CmrdaEac | and SPERRLEX AQEIg3BY| OF £hPSpofepyyary amine
;@Jg?/gﬁigﬁé?wc%l%@sp@w%a%d hméhtenm@iﬂmlswgl (Bﬁ&)c%]iﬁte&f?hvﬁéébsity

0 cer and sorhito vai o
Bsvoner Earl i ang Tgseane) boprhag arioucd 5y orate
t4d Ole@vpid abkf fKOBatheyPow Shavdieaal whasimparymbyeseil of
CP-1421 is a triol with a_high content of ethyl ene

Boi” il

Ralgelavis 1uade theht THRF hiH FRmSeotphFRAte T-80 is then
SREECALEX NG oHRnitsadidt) quetespbn@GAly hased twjoi yifed10. The

RS L SRS LT o B PO o
propoxetat Wby radrdl g¢irtiiont eéd PRt iPkEaiged N btdeponds after
'££58p¥5%5& a0do COM dHcREtdFe %@ttr&)f&@@e}?é(il%%orded versus
the final aimed viscosity of 20,000 mPa.s (corresponding to 100%
torque) i1s recorded. When 20,0QO'mPa.s are reached before 650s,

the exact time is recorded.

All foams were are in the laboratory on the bench by
preblending polyols, surfactants, crosslinkers, catalysts and
water, conditiomned at 25°C. Iéocyanafe conditioned at 25°C is
added under stirring at 3,000 RPM for 5 seconds. At the end of

mixing the reactants are poured in a 30x30x10 cm aluminum mold

heated at 60°C which is subsequently closed. The mold‘is
sprayed with the release agent Klueber 41-2013 available from
Klueber Chemie prior to addition of the foaming components.
Foam curing at 4 minutés is assessed by manually demolding the
part, looking for intermal and external defects. If.no defects,
the part is rated as OK. Reactivity is measured from the mold
exit time, i.e. the time when foaming mass.begins to appear at
the mold vent holes.

Free rise reactivity and density are recorded by pouring
the reactant in a 10 liters bucket and letting the foam rise
without any constraint.

Example 1
Production of modified polyether polyol
Specflex NC-632 (869 g) and methylhexahydrophtalic acid

anhydride (45 g) are charged in a 1-liter flange top glass
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Jeffam ne T- 5000 is an am ne capped triol with a
5,000 MW avai |l abl e from Hunt sman Chem cal

w@o00s063i on. VORANATE T- 80 is TDI 80/ 20 i soCyREIHUS2004/043463

avai | abl e from The Dow Chem cal Conpany Specfl ex NE-

150 | VD prepol | abl Lhe
!tgglae r eg’gét%ﬁ' )}?[ Vgc‘ltaﬁ‘aa@éf J Tgﬁna%%waaf stirrer,

tdiesentieni t@sgenainhet endam@ppedopnl yohsenser reasur ed

usi ng BVT (Brookfield Viscosity Test) as.fol

o y oL Far A EBeditt 1ab iR b20K 388 ard o of

tdeR 1 thepratAlrelsphen dddedethbencaComhi natadledland the
olyols is used, their total is 100 grans. Voranate T-

S@Q%OFhEﬁl%cﬁfeézgtc £FoRB R HSSon E¥TFBHAEENEO1D 9) is

Hndadey efie L ctThe Ni-H608 EMchWzédj mﬁi}ﬁhog‘ﬁifcidymmeltﬁacrylate
recorded until full gelation is obtained. Wen total

geéMti 8A- B sIhot Thist EFmRarBITeseE diris! &ttt éPOEddPHg

VRranat Rade B9 ﬂzlbem@ﬁﬁ@@éﬂta@ﬁes%pi@g Qii% kSkEeGUdedically to
versus the final ained viscosit 0, 000 nPa. s

(EBIKe SPENRHY OB t SPGTe TR %s Q‘B%’oF&EHeaner? 5 wtd, 2-
21090 i fiPaa solar g 2negehid dagkar endSlss rehetexandmdera®ure held
is recorded. Al foans were are in the | aporator

teHe T8HCH By 96r BHMRHRE ng SPBPYOH < 7% BPFAREHRIeY thken to

ek ifBkerssiCatigbysisy ad 10at esne ganrdiet i OMesh athe2bCecosity
| socyanat e conditioned at 25C i-s added under stirring
AeTHEG02 RPMHGIY Fadee of RRPT OAEMR FRLYe id PBf S ndt ki 4Ry C1 ele £inal

SaRiudRt Ba 8 SRRUEEdod Nogh IPX3AXdL a8 al-wat ipMiniRladole.
heat ed at 600C which is subsequently cl osed. The nold

is sprayed with the rel ease agent Kl ueber 41- 2013
a\miah@tnlaezfrom Kl ueber Chemi e prior to addition of the
foa 4 mnutes is

ne Ling At
aO’ng E[&I%Iledd%?'rﬁ/e ]?%f e Part, |ooking for
i nt er r&beczfrlexeme@?r?al (8gef écg)s anldf mﬁbhlziblﬁ@tﬂhszdrpn]etépﬂauq acid

'énﬂy%ltrgﬂea%?% gRea%' &agﬁgéds 1HE§51411%QeU @m&@ R glass

exlt when oan1ng nass. glns
ra?qtlwép%laé PéﬁtEWPé§ 1. rrleélétii’é%r‘“ct"’}r\ﬁ ifl?ated to

aioﬁﬂq eegﬁat 13§ chgfﬂﬂ‘%rﬁﬁh@%fﬂﬂ&phgﬁluﬁ%&ﬁt:e' Baihlyst
rters ucket and l'ettin foamrise w thout any
coh addsdnt Aft@@%@@ @111utes, g of hydroquinone is added to

the reaction mixture followed by.glyc1dylmethacrylate (GMA, 58.6
g). The reactor is held at 115«C for 120 minutes and samples
are taken periodically to check for epoxy content. When the
epoxy content is below 0.5 wt%, 3-dimethylamino-l-propylamine
(20 g) is added and the temperature held at 115-120°C for 60
minutés. Samples are taken periodically to check for resin
viscosity by ICI cone/plate. When the viscosity reaches a

plateau value, the product has a final viscosity of 3 Pa.s at

25°C and contains 300 ppm of un-reacted DMAPA.

Example 3
Mo"dif_ication of acrylate polyol

A 100 ml single neck round bottom flask equipped with
magnetic stir bar and condenser is charged with 23g of propylene

oxide monoacrylate with a stated Mn content of approximately 475
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Producti on of nodified polyether polyol Specflex
NC- 632 (869 g ) and net hyl hexahydrophtal ic acid

wanivwgasisde (45 g) are charged in a 1- liter flBOLES1009043463
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glassreactor equipped with an electrically driven

p%fr%o m(%faL rs't I{ & tl%£8 azpd nllt)rgg mléylz%t_l_saﬁ{l@% ml of

condense er rmcoupl e react are
heetthediofle 1'2@@Crmlgn9m1>gtmcfe gshytlrred for 15 minutes at

tfém%begepgltg%a@aseml% at al;ﬁ{éépﬂes_»eaggegr and ENeime a

5 reactor t 1200C for m nut es F ogui none
(@1@@ POF@Q%I%@EF tse1ehEoR é%?cfﬂléﬁ m%%rr@aFEFP%v@fPSk is then

V\ﬂ)iil:e@ YLE' gX!L r@%iﬁ??ealia&@ 4656/16‘ f§r§e %&g}esg% t{lforeactlon

tenperature 1s 1000C f or appr oxi mat
i fuees tenedshivipl és NifRe tAkaddpsipoel cild ¢ p§ rhlegkopylene

T 9k RPRN P EMe 1WIBAALNE LRAXYuEON SRUr ThE: oD of
2- 10 methylim dazole (21 g ) .is added and the reactor

t eFFERAt BPET Rt e I?B@’é%ﬂ“l%uﬁ? nut&en S&ﬁﬁ‘iﬂ&t%Of all
pﬁﬁiwoqel | yhé a}@rtmencheeﬂuﬁeo&sr eshdetiratesi by ztamolv@ll of

n sgosity re ches | at
(gtb P3| yo 3YII§a ggtf fyipﬁg T nall%pefgaa(g con Sins
aboif Irmo(loof ppm dfzaler éari\ezzﬂ 2preibayld midazofect 15
Exanpl e 2 Production of nodified pol yether polyol
Specflex NC 632 (855.5 g ) and net hyl hexahydrophtalic
ride (65.9 g ) are charged in a 1-liter

f igiae Lerof! §§Sacg:9115§@c15&fycﬁqw pped as per Exanpl el
The reactants are heated to, 1100C and 0O 15

et hyl t4i piAsity PShBEp BRI Fad et B dargrd) Yith LR adaeaf
A@&m:@@ynbnat@&dé)msnga@fyﬂamr oquaw@n(e;a 2 added df 2-

the r actlon ¥1XtUEF2EO|i | ﬁeg% { Ine%%$€%¥{%§eture is

e reac
msmn@si én@ Qamle@szstax@om dleonepetryxslivederya t ol wiveek

f%m&%@yefecgﬂﬁeptm\éhea éi@xepewoepégsen&m&neg&%&yg %oﬁutlon
wt % di net hyl am no-I_-propylamne (20 g ) is ad

aReF e -t ePRriRafitd cRef oSl ?fl@hfﬁop%ﬁ§qqoﬂn66nn?%ﬁn?§§h held

. aAPLES e ﬁr%%@s@ergf Q@iﬂecﬁe&é’ti&l C:‘Ll?seﬁgni@érerde%h/an NMR.
viscosity by I'Cl cone/plate. Wien the viscosi

r BRACHEY t4 0381 pf et sh@TVRPLET dHd SPe offtikde W@gloacgsﬂr?éqe is added

Vi COSiguptef odePate 3buZSE ANdeteniRi Msur30QoppERe GfeadRion
ng:lfa%fr% DMAPén cEcg(ns% glgn '\éb IaflllC gt—llngtghyo_l.flm%%ggoft € the
reaction mixture is concentrated by removal of methanol to yield
39.5 g of product. The product contains 1.21 mmolr of 2-

methylimidazole derived species/g of product.

Example 5
Modification of a JEFFAMINE polyoxyalkyleneamine

A solution of Jeffamine T-5000 (319.5 g) in methanol
(333.3 g) and Formcel (38.3 g Celanese) are charged to a 2
liter, stainless steel, stirred Parr autoclave charged with wet,
unwashed Raney Nickel catalyst (54.6 g, Davison). The autoclave
is purged 3 times with nitrogen and then 3 times with hydrogen,

and then pressurized to 500 psig with hydrogen. The reaction
mixture is heated to 120°C while stirring at 800 RPM. When the

set temperature was reached, hydrogen pressure is increased to

-21-



35 A 100 m| single neck round bottom fl ask equi pped
Wi th magnetic stir bar and condenser is charged with

wQ@3gs063spr opyl ene oxi de nonoacrylate with a stetBUSMI4/043463
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content of approxi mately 475g/ nol (Al drich) , 3.3g

| hanol h
R APONCM AT 7S0ST S o0 FERE 1 TRASITEE BHNT S 7o

tiRe, atHe Caukiigava D tdaged abnpsuherenadd emawbuehed with

tinme a clear, honpgeneous solution results. The

EAEO96R f | ask is then placed in oil bath held at 400C
The THoOgrassioh mikaureats i fil iexedohhtorsgdd abygldsd
a0 Q02 kB Dl RAYBE OPYL @18 8t or1 s
Honoacryrate 1's added 1N S over € CoUurse o

siénile:rtarteh@ar@btta}meﬁe(?%%m& |gdn m xt ure. Upon

consurtd Qi 10Enal | (ddPrdage! £na LR aEEE QB XBUEEor She
concentrated by renoval of the nethanol to yield 35.1

gFioftrstedbe tTOtRHY FreRREtticBnfhi AsCATBESRRBTagire of 80-C and

Il\/dbad d%_zﬁllneHQeLBﬁéf/sﬁﬁhr%pFCTlﬁé/ig_ln@fL ﬁéﬂ@kﬂﬁtedEKaﬂﬁél&Erié T- I5000
Iflcation of acr at ol yol . r a e

?W%Jugﬁaﬁﬁe?j Wstcﬁ)u§){ 5013 %Te%oh? opy@lﬁﬁ9 ogf’de ™

nonoackylirateesl8s€F hodd. dhemadymneftr2e amd @/hrimﬂtdaqol e,

A RnThe Obad B RENGhe P JrBAEL! QBL LI EULE 4575 kl 6914 on-

tes at roomtenperature under a nitrogen
at rﬂﬁs@%ifémwﬁt e-SRR0 chre eqmwdetety| %ﬁae@é;slnhia%gf@ﬁ@@&@ted
sghdddcen results. The reaction flask is then placed in
an oil bath held at 400C . The progress of the
reaction is nonitored by |HNVR An additional 4.2 ¢
afxpalleer 6pyY £re; Oxafdé Dwnoacrylate is added in
alTqu ver, . the_cqurse of sgvera
reactléﬁm %xﬁayeof 31 pgoxg ﬁoc anaF af?aétlon Is measured
2ugnietoh rhienBdaz Gokf held eatcﬂqosmtm ¢sft)e | Experimental polyols
C%%ﬂ%atagdw g,%g?ﬁéx qicm%tzhagozéef Cth>é' %Qméﬁaéoglsoswen

u

product cont al ns-

it AL aazoV@%F?vEdg%ﬁﬁl%/ bs%‘fya&a(’i&uct Exan'pl e

5 l\/bdl fication of a JEFFAM NE pol yoxyal kyl eneam ne A

soI %n of Jef fam ne T- 5000 (319.5 g ) in nethanol
g ) and Forntel (38.3 g Cel anese) are charged

tEbcaﬁand Iter, sfpolfasgbateel ,|Bével ed)Parr aptoos ave
charged with wef, unwashed Ranpy N ckel cat al Y SL 24,6
. . . 1 (s)

g ., Davison) . [The autoclave ib purged 3 tinep Wt

N6t rogen and t hpBx&utliends wi t h| h§dr ogen, 550

7 Example 2 5 240

8 Example 3 7.4 350

9 Example 4 8.4 180

10 Example 5 40 ‘ 550

10* ‘ Dabco 33 LV 0.26 ‘ 330

10* comparative example, not part of this invention

These examples, 6 to 10, confirm that tertiary amine
capped polyols of examples 1 to 5 are gelling catalysts,
performing as well as Dabco 33 LV, the standard gelling ,

fugitive, amine catalyst.
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and then pressurized to 500 psig with hydrogen. The
reaction mxture is heated to 1200C while stirring at

w@oosBRsk1 When t he set tenperature was reachedPCT/US2004/043463
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hydrogen pressure is increased toand mai ntai ned at 750
pgi g éf:ﬁr a reaction tinme of 3.75 hours, the

i s cooled t o 25C, vented and purged with
niFbdam gereduthéon edicth onlyoktef exampléi2tered t hrough a
glass mcrofiber filter t o renove catalyst. A clear,
colorless filtrate i s obtained (772.8 g) . The
sBbwmpttaiomet hanBPlymld Exanety re redBved fromthe
filtrate by rotapyjgyaporation at a bath tenperature
of 80 C and ca. 5 nm Hg pressure. The final nethylated
Jef famine T- 505@‘3‘{0?]@6%57{3‘?0% a vi séBus, colorless

[iquid (309.4 g)watddl R anal yses showgssthe asynmetric
and symretric Stﬁgﬁ%g bands of -th H2gr oups
observed at 3379 f4 cm 1 i n Jef fanmine T- 5000
are conpl etely abslers OC-Alt6he net hyl &t@d product .
Exanples 6 , 7, 8y 2hAardrl@gReactivityy fd&e pol yol -
i socyanate reaction I s neasured using the BVT.
(Brookfield viscosity test) . Experinental polyols are
blesded Ju RBaSpaefdyex NG 632 as per the fornul ations
given i n Table 1. Vorgnate T- 80 i g t he i socyanate.
Tabl e 1. Exanpl e“FY I ™b2) Level (NSTime t o
gelation (s) 6 Exahpdimel 10 550 7 Exa#rpse 2 5 240 8
Exanple 3 7.4 350;. anple 4 8.4 18 0. Exampl e 5 40
550 10* Dabco SSQT_% (?&%gpSSO 10* corr%%grlasiive exanpl e,
not part of this i'nvention These exanples, 6 t o 10,
CoBdh rdid hat t&rdiarnaan Ne:CaRPada Pty alss 10ky A es
1t o5 are gelling catalysts, performng as well as
DAPRG' @3 LV, the standard gelling , fugitive, amine
catal yst. Exanple 11

Example 12

Foam production with polyol of example 5

Formulation: Polyol Example 5 20
Specflex NC-632 20
Voranol CP 6001 48
Voranol CP 1421 2
Tegostab B-8715LF 0.6
Dabco 33 LV : 0.5
Water 3.7
Specflex NE-150 - 58.2

Molded part filled in 37 s. Demolding time 4 minutes. Molded
density 45.8 kg/m3

Other embodiments of the invention will be apparent
to those skilled in the art from a consideration of this

specification or practice of the invention disclosed herein.

It

is intended that the specification and examples be considered as
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Foam production with polyol of exanple 2 Fornul ation:

Pol yol Exanple 2 20 Polyol A 50 Specflex NC- 700 30
woadosneB4b DEOCA 85 % 0.8 Dabco DG 5169 0.6 Voremasmod/e43463

80 index 100 Free Rise Reactivity: Creamtine 5 s Ce

tine 0 t I

TS ot YT 7 s 2EbEe et e 6 3 ufvencion
Romimgprinducaiesh biwi the p@WWleJ ekaimst-e 5 For rrul ation:
Pol yol Exanple 5 20 Specflex NG 63.2 20 Voranol CP
6001 48 Voranol CP 1421 2 Tegostab B- 8715LF 0.6 Dabco
33 LV 0.5 Water 3 .7 Specflex NE-150 58.2 Ml ded part
filled in 37 s . Denolding time 4 mnutes. Ml ded
density 45 .8 kg/ m8B Ot her enbodi nents of the invention
wi Il be apparent to those skilled in the art froma
consideration of this specification or practice of the
i nvention disclosed herein. It is intended that the
specification and exanpl es be consi dered asexenpl ary
only, with the true scope and spirit of the invention
being indicated by the followwing clains.Cains : 1. A
process for the production of a pol yurethane product
by reaction of a mxture of (a) at |east one organic
pol yi socyanate with (b) a polyol conposition
conpri si ng
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(bl) fromO to 99 percent by weight of at |east one
pol yol conpound having a nomi nal starter functionality

w@b2002/063348 and a hydroxyl nunber from 20 to 80BCT/ERZIN4/043463

(b2) from1l to 100 percent by weight of at |east one
pcqlamsl. wherein the polyol has tertiary am ne end-

c&pptng having autocatal ytic function and no

carbonate, urethane .or ester groups when the tertiary

am ne i s aaudi al kypaostass nibretthe prydwopticonafly pelvurethane
presen of__ane. r et hane catal ysts, with
t%é)%blfg\elll) oreta%gggéog?iaﬁngg#é?%sépi s used when the

tertiary anigje,ef 180y nel B2Yahic dAAREEN AHETROWIERUP
in a position Beta to a termnal hydroxyl noiety, (d)

optional |y (g) shgopy&isermposl thoblcwipngshgent ; and (e)
optionally additives or auxiliary agents known per se
for the produidt foemdd fsoldPuprerteimie ouasghle|afsedmbeast one

oqr | ThemRhaE €8x Ae:Crahdt doharel B
( yiog g&g%fdyﬂ&gﬁg?’%ﬁ% %E)}%t ai %i n§§a5 teo Qghper cent tgy Fares
vigidglat bpfrenil) naphed ™3 00EPcEM: BP%wei ght of (b2).

3 . Aprocess.far t r ction aof .a flexi bl

pol yur et hanéozf)ogﬁ?% r‘goagt%ildoﬁejé?elgc r%nyﬁ:rLél%foef( JF jpast one
| gdsiolonkenziganhe polydldeypanateiawit kniby engalappling having
cQ : ‘ r n

e e e Tt O R
tdreoups| ybén ceippitesbsarh Ao RS t hed gl B MOIGLY

pol yol conponent (b bl), from5 to 99 rcent b

wei ght of a(cdoloysﬁo%%ﬁ%@natgﬁn%ﬁ%ﬁ?glei Bg Bt 21 ﬁoge

apsll vanrley deox Watalgbes, ofit20 the AbOviamdEb2) fieo dmnl chobalyst is
95 rcent. .b [ o) | ea e hyoL whera :

t'ie p(‘)”?‘)%l Uﬁ%ste g?%%%r%nlg’{rﬁ r?g é%%‘%cef%%.’ ngghaw .r?qlkg}lammo
autoratal ytpesifiinnt Berd drid andesaibbh Mvelroxy bt Yor

ester groups.when the ter_tia%’% amne is a di II%/.I amno
noi ety, (c){9noPhaopFESerde t6F B HIBWENG a@eﬁto, 1(g) agent;
ogid onal ly in the presence of one or nore pol yurethane

catalysts, with the proviso that no tin catalyst is .
(e) optionally additives or auxiliary agents known

per se for the production of polyurethane foams, elastomers

and/or coatings.

2. The process of Claim 1 wherein (b) is a polyol
blend containing 5 to 99 percent by weight of (bl) and 1 to 95
percent by weight of (b2).

3. A process for the production of a flexible
polyurethane foam by reaction of a mixture of

(a) at least one organic polyisocyanate with

(b) a polyol composition having  an average
functionality of 3 to 6 and an average hydroxyl number of 20 to
100 wherein the polyol comprises, based on the total amount of

polyol component (b)

(bl) from 5 to 99 percent by weight of a polyol
having a functionality of 2 to 8 and a hydroxyl number of 20 to
100 and
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used when the tertiary am ne of polyol (b2) is a
di al kylam no group in a position Beta to a term nal

why@sos3ght noi ety, and (e) optionally additivesPOr/US2004/043463

auxi |l i ary agents known per se for the production of a

fl exi bl t h f

whorei n t el ol 4D AgER ] S<RGERr h “SA0ARteY LGAFE one
Oodlyted dBepaint Shey pwdyghthas te(atrpamxe rmifk) end-capkieg having
pa(&%%%%a?{ztﬁ aﬂdﬂcg,ﬂéﬁ e%gd glé)(tj *eégri% d19,298AL L L Ui Reker

nprises” car bon di oxi er as a gas or as a
Igmpnnﬁ wBen T Gﬁé@éé%yo#mMHQaPﬁ1s Fkrdrailamane drpieSyl i ¢
or hydroxyl carbox lic acid is_added to the reaction

mxture. 7 A& ﬁ 80%%%596’fce005| I BB PR on

(b2) is a oI t] f

a hg/dr oxyl P Ol[y 5 %{‘liggy %8‘ 9\%]52%1&%% Ogn%’ge cappe
recoturethane rpaa:aliwﬁ@ab kvyitfam'hﬁeprgvﬁcﬁcaltklw: e e cattalyst is

Cly&éd s‘m@m eﬁe oJer%lﬁ%ymr{ée O\Mﬂsm&n the)akkyh @fél@c@zlbﬁlno
C3 rouE%W:tec clic amne is
t

c%ﬂ%llppﬁa@?%l%ronaﬁﬁ aaﬁﬁﬁ@l%%tra@wﬁglmw% and
atons in the rin rocess of Cl.aim7 where

the pol yol | (B2 b P et e FEE ot S A Rnown
whéth séi et hyhe modactnemmm@ylfaﬁxnlele dadivreetlydnarfions)
-1-propyl am ne, imdazole, 2- methylimdazole, 1- )

(3- am nopr op4y4) TheriRFR£6FE, OF Glatify P Wigkaiazithe BEOWNG

- i drRt Ryl ward N apr epy bashme frof 0.3 hes A0easss by Wedlght of
8 vvherein ?]]Ige polyol (b2) if forned by reaction of the
p%‘?%ne\ﬂn t fPHi et hyl amine , 2- nethylini dazol e or

i mi dazol e. 10; Thﬁléggg(%%ggs%f Gai; ; %@eeﬂ nthFeblovﬁmg

pol yol (b2€e| s for reaction o

RO FLEE Je”)rcqlf’@ffﬁﬁéﬁyq:%ﬁ]@n dﬂm%@%eéc@égh@f & & f##S or
Tayheneiighe polyol (b2) is fornmed by reaction of the
polyol with an am noal kyl halide. 12.- The process of

C ai m 7 wher&i n Tie mpolcpes ¢H2)Lais Bowimeckiby ar eachoxylic or

oAb oR BeBhd; DacATtOnd Senclin HAARSS,
primary am ng grou Hdebb2dr i@ fiar Feghddein polyol (b2) is a
polyol having a functionality of 2 to 8 and a hydroxyl number of
20 to 100 which is end-capped by reaction with a monoalkyl
amine, a diaikyl amine, a cyclic amine or a polyamine wherein
the alkyl group is a Cl to C3 alkyl group andwthé cyclic amine
is a cycloaliphatic or aromatic amine containing 4 to 10 atoms

in the ring.

8. The process of Claim 7 wherein the polyol (b2)
is formed by reaction of the polyol with dimethylamine, .
isopropylamine, 3-dimethylamino)-1l-propylamine, imidazole, 2~
methylimidazole, 1-(3-aminopropyl)-imidazole, l-methyl

piperazine or N,N-dimethyl aminopropylamine.

9. The process of Claim 8 wherein the polyol (b2)
if formed by reaction of the polyol with dimethylamine, 2-

methylimidazole or imidazole.
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nmet hyl ating at | east a portion of the primary am ne
groups. 14 . The process of any one of clains 7 to 13

wob@s®es3s4t he pol yi socyanate is a tol uene dii sSORPYBNS1084/043463

15 . The process of any one of Claim3 or 6 to 13 for

t he productjon of a_foam cont aj,ni.ng-an int.egral N,
16. The prockss of° &AYCERR %t; Eacl A ‘%ﬁroelﬂq;%ﬁeﬁ?%j:‘%d (b2)

al ns
t e foahgd Slog yazatté ofadf comt @ohgohtwitdasen eapeylate or

pol.yi_soc te that is a reaction product of an excess
o?e%ocﬁggg‘ganate with polyol (bl), (b2) or a mxture
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polyol containing a primary amine group and (b2) is formed by

methylating at least a portion of the primary amine groups.

14. The process of any one of claims 7 to 13

wherein the polyisocyanate is a toluene diisocyanate.

15. The process of any one of Claim 3 or 6 to 13

for the production of a foam containing an integral skin.

16. The process of any one of claims 3 to 14
wherein the polyisocyanate (a) contains at least one
polyisocyanate that is a reaction product of an excess of

polyisocyanate with polyol (bl), (b2) or a mixture thereof.
17. A polyol blend comprising

" (i) from 5 to 99 percent by weight of at least one
polyol compound having a nominal starter functionaiity of 2 to 8
and a hydroxyl number from 20 to 800, and

.(ii) from 1 to 100 percent by weight of at least one
polyol‘wherein the polyol has tertiary amine end-capping and
contains no carbonate, urethane or ester groups when the

tertiary amine is a dialkylamino molety.
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