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and nmethod to nake 5 such foans. Pol yurethane foans
are produced by the reaction of polyisocyanates and
pol on s. The first large scale cormerci al production

of ur et hanes arose usin ester polyols from
heP QLY LRI AN AN Mttt PR T B B oL ONTAINTNG
and di carboxylic acid ]gjy]lf}gxf BrIPEY foans. The
pol yester pol yols wer eSPsc?Jpp ant eolli(%) (g];'/'gpol yet her
pol yol s because of their |ower cost and the ability to
make a e of ol. P S.are
ol ymer Th HyBRad Feidted iRl v HEh Tofh AP methbd to make
peddchlfeamy f eedst ocks in the presence of initiator
conmpounds that contain active hi/)drogen startin

conpounb¥yuseteaneafoamsaroprodyredt brdhe reagiimyef go q&iﬁ"ﬂcyanates and
vﬁ%‘ﬁ Canq»ﬁe @agraggeopéaweaﬁn@faalfaeaacmva RERFIRIRs arose using

stor oil castor 15 oi'l byproducts. Atte
haméyetse@npoﬂudle frgmwrbee egtek ymhdeﬁaaannvxegetu«ab lo€ dgels or polyols and

@F%@ﬁxéf a]\tac? sd %l((e;ﬂ g{' fﬁ%mtﬁbg%ge %@t%igglygys were supplanted
4 %QﬁoHS%eaﬁﬂlﬁlﬁﬂ&aﬁﬁé of l?bﬁfﬂ&ﬁeﬁéosalandd&fécdblb@r to make a wide

hydroforrryl nd reducing esters of fatty acids
22t O B e O DA 85 P B GUSGRoHAPE PEPTIgoRanes) derived

esﬁ'@ﬁlspéﬁ'oleaﬁ fo884tbdisNG, By bf@%ﬁh&t et iBhL ek &lnﬁ)o\MnHQ tBat contain
pol yol pol yam ne. However, Peerman et

Smivplmpgendé@ﬁmmomebn@mugh agdpwi mglecuj@rtoﬁelgbt polyols and
e
SIS, SR B oo Wbl 1B inle bR cqetog ol or castor

orombygmducrte Consequently, Peerman et al.'s esters

are | ow eU|v | ent wei gh terial hat have been

Shown' AHEEPER BRTH PBHT PUAte HakiAtg PORSIE egk FRYagIe or renewable
r i fb8btBédsy Whiet AN Bfose AGIREIoSEd BlyY PebitmP Wt dalD€in U.S. Patent Nos.
desirabl e to?fgrow de both a flexible pola%uret hane

f ohALhAGE Y4087 pree?43,869-t hReermam elaak depenitheghydroformylating
Poéﬁ’cPLe tﬁhgﬁl% s Of fa%&ﬁé(\ﬁﬁé s %f e@&H{ &8 fro LP kré%ntQMS ik Odhd forming

pr eparing a polyur et hane
c oegpetiss ofighe besbltmgg |hmgrmlate@ anpterppdd yWishcy apaye bntmplyamine.

b RE ern < huRaR tee’ B SPERY BB b AP o blihd, which e

Weidided PP uyidksno gmatdietmhesanﬂeeoﬂﬁheahﬂlemyxﬁgﬂ@ma material per
and a surf&ctois%, un condjtions such that the
potap Rt efRalyel @f po a\mlpﬁ RsoBiently: EBFHEAD ¢h s gpfgrs are low -

t heqdb AV NFeRBE Mhaterials that have been shown to be useful only in making
crosslinked rigid polyurethanes.

Accordingly, it would be desirable to provide both a flexible polyurethane
foam having good properties that are made from a polyol based on a renewable
resource.

This invention is a method of preparing a polyurethane foam comprising
bringing an organic polyisocyanate into contact with a polyol composition
containing a high equivalent weight polyol or mixture of high equivalent weight
polyols, in the presence of a blowing agent and a surfactant; under conditions such

that the polyisocyanate reacts with the polyol composition and the blowing agent
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equi val ent wei ght polyol (s) is one or nore

hydr oxynet hyl - cont ai ni ng pol yester pol yols prepared by
reacting a hydroxynethyl group-containing fatty acid

haV|n from12- 6 car at ans, pr an Spter of such a )
5 HPETSER e oglno% BeILHAT BPPHEDARE 29Y/aE polyutga polgmer, wherein

PQtYRhstO10R MY iR dfNiHel RikR! equiRNIBRURE AR oﬁ%l@ﬁ is one or more
average of at least 2 hydroxyl primary am ne and/ or

Srerarryethin- ¢ratginingoeoly estrirpd I¥ede prapared by reacting a hydroxymethyl

h@‘%&ﬁ% %ﬂﬁhg ‘If'% ?&1 }%gll'%g Sf2e§6 Qzﬂjb}ﬁq torﬁonota%fnnester of such a

erage o eds ating units JerTve
t Ry dngrymesthelt gmolup @n@mrrgofmt’an amdl,gwﬂht 4 )pob,ml dr polyasdifé initiator

t ot nb f hyd 10 and
DSRBIRLRY THITHE a5t GuBeench b IPHitt P o oRokOsBtma amine andor
t hecdhddip¥iniBé Bydups Calthahat tik RRlry@rhethy Péﬂﬁ@imﬁ@ﬁol@f@ster polyol

equi val ent wei ght of_ at |east 400 up to 15,

SPptalas Aypyerage efatleast -9 rwe@izmgn@lﬁ@diewpétﬁrm the lgdroxmethyl-
CaRohf coBdfits tgy LA Rl p&g%@{al m&mg ot pUf R tp\%rggry amine

concentration range, using cesses an
t leand seqomdany agzive Lrovwsel yhe sstaireompossd,uset thohyddogymethyl-

OB oo RO ARG LRI AT RaBELOPATE 1500

erI ecuISurpBﬁsfngQ;t gobd qﬁlahﬁeﬁ@mbm podpirethaiel ¥ems dafMtSmade using

& be nore varlgicxllr?0 anong_nol ecul es. in a sanple of
t HBes5o PYISEtter BobiYo| gver %Wl@%&?nwtr@aoyer%p, ugisgy Bragesses and

| TotBhABionE tlbiteiﬂqmrﬁgoasEQH%éw Pes@ﬁﬂﬂec‘%%é ﬁgecpfo make conventional
reactive (hydroxX groups, and conposition of

r dpbarpiigngieams asﬁdtqmolyetther pazalbt Thip iseaenuplished even though
e)%ma bﬁl&%cglt r C&E c%%xgal o t% gol.?és%? e@gigfé)gs | el(Ia t JcoV %e more variable

t he convent1 ona
i {gtoodg ngo]emiesu\moh shmiples bﬁ tthe q;elyestmrmuﬁﬂ) Ith@m $hat @€ polyether

r.a n and | roved her nal
! SR, i S o oneR TRRA o Abrearave fsdape) eroups,

h'a@ﬁd @%bdéﬁhﬁﬁbf Y&jegtihg Rﬁﬁﬁém Furth@b’ thai &Quﬁfﬂé‘ ¥aheBlten exhibits
ht polyol', it is neant a polyol having an atom ¢

m§§ agF 1mprpvgd nrea%lttleao@lattwm@ theecanyeatioralrprdyetber polyol-based
h y d S, 0
ALY g RO AR LN s
pdllgceblremorp@h@luhpmlrsd ahermeérrasgﬂanée at I east 2,

pref er abl t . least 2.5 refera Y, at st 2.
to aboﬁlﬁ‘e@?yollrﬁ?lgpmb%fcg?{frgﬁ/o o T aBBf %h e@U’é’ﬁ‘ r"%elgghtpdy"ls'
PrB3f Gighd byuilvaleab deight  polylly &XMmeaﬁftldTpdl}’ola{Hiqr@an atomic mass of
se qndar am ne ﬁrouai conbi ned per nol ecule. The
P P L5365 (AT s RE AP AGHRg| O dSErRbopy Blary snigh and secondary
egﬂh¥§%ﬁﬂhm%§Hﬂg%oE%lﬁkkkﬁﬁ§t 400, such as at | east
abou
The hydroxymethyl-containing polyester polyol has an average of at least
2, preferably at least 2.5, more preferably at least 2.8, to about 12, more
preferably to about 6, even more preferably to about 5, hydroxyl, primary and
secondary amine groups combined per molecule. The hydroxymethyl-containing

polyester polyol has an equivalent weight of at least 400, such as at least about
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3500, up to about 1700, up to about 1300, or to about
1000. Equi valent weight is equal to the nunber average
nmol ecul ar wei ght of the nol ecul e divided by the

conbi ned nunber of h xyl, primary am ne
s9Onaklopshabod %’»Poaégeaswuw BP9 #clenst ab?&ﬁt@?»n‘ion?é’out 15,000,

g uxgsdts% mhy%boo StoCAUNEREENL b tHLERR ?ﬂ)og ﬁtro?%h't 1800, or to

roxynmet hyl -group containing fatty aci avi ng
f rahquﬂlOQ@ Egnbvatent areiglst, IScﬂquahtoeﬁteenumbexsma@ molecular Weight

GBI A B BBl e o

arsedotfiagy @nihe giodpeast 20 1o hydroxyl, primary amne
and/ or secondary ami E gcroups/ Iecul Pro orti onf, of
st art i nghsRYEPrERethyheeialning B YRHREPAIF RS Chpveniently prepared by

Selasd @aﬂ%oﬂlﬁéth&ﬁ&oﬁﬁ%h&hﬂﬂxg fatty ac1d having from 12-26 carbon
hydroxynethyl cont al ni ng éester ol contains an

av&tpmge oyf amytestemof 811013 ar ammgthmﬂte@ fattyi eeld, fwighn a polyol,

n
tH eydrgygrl 1l eeac]ﬁolg:glgr Ox‘fl]&%tg{r' | (I%rxg oélgfmﬁ%%ﬁg g aqfer%ie d(gteat least 20
arhydeoxl Opiimairn at:d’iﬁe ﬁﬁd/lom Bédoﬁﬂﬂfy mme(gmdps/mbhculee Proportmns of

hydr ox rreth -cont ol yester
R e AL 5 A, pohghon HRndEbe R Selrotah dvcts Bnsjothe resulting
Th%rdi‘bb%ﬁﬂéﬂﬁ?ﬁ&d?ﬁhmﬁ@b@ly@é@ﬁ foBat ec%heermmry @lerage of at least 1.3

advant ageously is m xture of conpounds having the

f onep@amgg @W@ré@evesit fromx thee hyéwxmqt 1-graup \copteixing] fagty acid or
Qstm%réi%o@ d& éaﬂ’x thgﬁrcﬁ:gf 'pgﬂr?a fanife Rl oA Qﬂ%?nﬂé; ups in the

having n I oxy ry or secondar
griaitpsor wbmlpeumdl Snchtthda d‘adtommthﬂamhta)(nmg polyester polyol has an

i ndependent ch R is an

i neéiu'?‘fé{i %%‘B‘E%M ?ﬁ%&e% 4O§Iuﬁ’)7 bg?tyﬂ’ %cl oal kyl , or

ar al ky|Tigs Ohﬂiuroiaym&lgl BstihiRling [ Polydsté0 PolyaPAsetagbeisly is a
the. average nunber groups per

hy &g mel RIPouBds lawﬁpsa Ehep@ 9@m%¢veﬁ%ﬁeywuctﬁfﬂ ecule, Z

is a linear or branched chain containing one or nore A

gr oups, pro a erage n er of A groups
per nol ecul e |33§(an ? perre?j and ach Ais

i ndependently selected fromt he group consi sting of
Al whéd2in ABis Alle aBsidudof A ipiti@avérd esmphaid éhtavin@aﬁth)&bﬂﬁyl and/or

A %&ég%z c?r|r %cﬁ)lndar%rz a%lnésgroﬁlpsl %vhege 1} 11s at l(east two; each X is
independently —O—, —NH— or —NR'— in which R’ is an inertly substituted
alkyl, aryl, cycloalkyl, or aralkyl group, p is a number from 1 to n representing the
average number of [X—Z] groups per hydroxymethyl-containing polyester polyol
molecule, Z is a linear or branched chain containing one or more A groups,
provided that the average number of A groups per molecule is > 1.3 times n, and
each A is independently selected from the group consisting of Al, A2, A3, A4 and .
A5, provided that at least some A groups are Al, A2 or A3. Alis:

0
—C—(CHg)n—CH—CH>—OB (I
(CHz2)»CHj3
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nis greater than or equal to zero and m+ n is from38
to 22, especially from1ll to 19. A2 is: 5 0 CH2OB 11
-G (CH2)v-CH (CH2)r-- i CHCH2-OB (Ill) 10 (CH2)sCH3
wherein B is as before, v is a nunber :greater than 3,

r and s are each nunbers greater than or equal to

tzg&'%é%%ﬁ ﬁgl\éll-z :oi' f;coga%ﬁlg g%ni [;(9 Fchrl}oﬁylzgarbgﬁ RESth ‘%If lai’xo&l%r A group;
- Chl(ié)hdi’l)nbe@lgréafﬁéﬁbha{ﬁ-w(ﬁlgiédter tHAOHACGR Ual Y zerGl2@BN + n is from 8
each r and s are as defined

esQecf@y$%%3P§8r%§T than or equal to zero,

andthe sumof v, r, s andt is fromb5 to 19,

especially from 10 to 18, A4 is 0-25 11 -C (CH),

-CH3 (V) wher@ wis frdmla®B24, and A5 is 0 30 11

-CR (VI) whelle R is i near or branched al kyl

group that is-Gu{€Ha)wutEH-wW(CHpt—-CHasCHereOBcy cl(IIf)

et her group and optionally one or re hydroxyl groups

or other ether 35 groups. The cyqUHz)&HMEr group may

be saturated or unsaturated and may contai n ot her

inert substitution. The hydroxyl %r oups may be on the
al Wheregh B s @y befpre; Wels a number greater than 3, r and s are each numbers

greater than or equal to zero with v + r + s being from 6 to 20, especially 10 to 18.
A8 is:
CH20B

——C——(CHZ)V—CH—(CHz)r—CH—(CHz)t—CHCHzoB v
CH20B (CH2)sCHs

wherein B, v, each r and s are as defined before, t is a number greater than or
- equal to zero, and the sum of v, r, s and t is from 5 to 19, especially from 10 to 18.
Adis
0O

—C—(CHs)»—CHs 4]

where w is from 10-24, and A5 is

]
—C—R (VD)

where R’ is a linear or branched alkyl group that is substituted with at least one
cyclic ether group and optionally one or more hydroxyl groups or other ether
groups. The cyclic ether group may be saturated or unsaturated and may contain
other inert substitution. The hydroxyl groups may be on the alkyl chain or on the
cyclic ether group, or both. The alkyl group may include a second terminal -C(O)-

Ay
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may bond to another initiator nolecule. AS groups in

general are lactols, |actones, saturated or

unsaturated cyclic ethers or diners that are fornmed

as inpurities during the manufacture of th

hy@rgxggﬂ Re BRYHR b}rreugh Sdpeaitinay bead ty aaeﬂvrdmtbeé%molecule A5
@ﬁ?é‘?ﬁ‘ oBRYeaf QY Blctbld Zlact%néso SSALANY & 9H§atu¥:ﬂ:ed cyclic ethers or

fo% Cnis preferably from2-8, nore pre eraP’

f rdime2s 6 thadv eave mfpramedor & emablrytlefsr oinrizné thed manufacture of the

e i all fromabout 35 ref abI -0-. .
TS ERPAe R Rikaite Y gl iy K5 B May contain 12
hysly enspomitophst ed pol on nmol ecule is preferably at

| east [ sthev{%zP of n, suchfro ut 1.5 to

5. ti
about 140 formule b isrreiprakly fepm 5-8, gepr eff&?&@@m 2-fpeven more
ti Rferh P ﬁé&hu% OJnJ]es(iBEclfaHQ 'ﬁ'cfﬁp%‘%utz3150 BROVK R prefera})ly —0—.

tinmes the value of n. preferably Al, a mxture o
Al T tptabaveragd mlmber of AAgroami pey hydroxpinethirlatedfpolyol molecule is

ﬁlz I,Jr%%%?é&?tq%{%)&t 3! El?neg 1ﬁ20f %n gu@?’ﬁ'ox%lr zilksoug]olxﬁi W a?bout 10 times

In eac case’ opt10 al ning
a tqiearaﬂlhd yf mwfabbht ZanbwteH) tiﬁleé\lthamllu& bf Adrfeah esbaid g to about 5
cont ai and, A2 groups in a nole ratio of 10:90 to

g5iiges t Yﬁ‘lf“éﬂfﬁrly from60:40 to 90:10. M xtures of

Al and Adg Rfr@fe@&lﬁ?'ﬂl Cﬁmlﬁhﬁe/ﬂf ARRAL AR, O aMREurkDfA1 and A4, a
nmole ratio of 99.9 to 70: 30, espeC|aIIy|narat|o

of mixtypg ofodl,ADand tAé semlxalrem PlyAandf A or gamixiee pfiAl, A2, A3
b

pr ﬂ(fé%blsry e%ﬂ?&g@é %pilét?aglf&%%nﬂ%o{lj %gagé d}nyfpg? g%%(%ﬂtes of Al and

30A3epne&rhb]20coﬁn¢a@r aﬁlpandl\hz egrpnpé anr @dmplex ratie 0f010:90 to 95:5,

%f@’f?“%ig’ £ g&éﬁ l?@b][%u': Viviker o B pag?d At FERIBS contain A1

anﬂmupd\ﬁl RArabrr &itloyofcame: euntd‘ 7080,2898tialP-i8% ratio of from
mole-% Al, from10-60% A2 and fromO0.1 to 10% A3

gr%%%é) 1 12 §853:1%- eyh{sfurga; of M A gqng At mfergpl(ymtain from about 10 to
pr &5 ﬁfo?@bé’rc@ﬂl&f‘gfbuﬁsr 9% 3@ pteﬂ:eﬁ@ A@'Qérguﬂseaﬁ@ rﬂlg télabo&t 30 percent

to about™ 65 percent .1 to about
pefé gmupa3Menelpraferred antmfeteﬁAI AR gmbAés:onEa;p@bpaﬂ £5:70 mole-%

pr | Ve ont ai

EE (Il)}%pgs gg 4%65 A? %gu}%v %}L‘gflpgr g&)g’gAél ce)%%%/ &g reg of 5&1 A2 and
0. A3 tpPeféLAabM3 cattainpfomnitbolib 38 Btonidle 96 @Llpfl:oni [110&30% A2 and from 0.1
cases, AS groups vant a sl nst te fromQ-79
copetParky frevam, o Bbitioes O RTand, B3nd pofianpagrelorably contain
M b 86 t050 A &E PéRsent AN NS Abdut GBJBEﬁIeﬁt AR, 8k 8%€to about 10
of about 30 0.8 to about 1.5 -CH20- groups/A rou

o Ltroen A% and B deBO@eTent Adigzonps . Bepecially preferred polyester polyols
of the invention contain a mixture of about 20-50% A1l groups, 20-50% A2 groups,

0.5 to 4% A3 groups and 15-30% A4 groups. In all cases, A5 groups
advantageously constitute from 0-7%, especially from 0-5%, of all A groups.
Preferred mixtures of A groups conveniently contain an average of about
0.8 to about 1.5 -CH20- groups/A group, such as from about 0.9 to about 1.3
-CH20- groups/A group or from about 0.95 to about 1.2 -CH20- groups/A group.
Such mixtures of A groups (1) allow the polyester polyol functionality to be
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2004/ 096883 PCT/ US2004/ 012529 governed mainly by the
initiator functionality and (2)> tend to formless
densely branched pol yester polyols. "lnertly

substi tut ed” gro_&; are graoups, that do_not react wt

th
rgovpeeéyleﬁaﬂ% paitiater frmcionabinard édhiend tecform less densely
ons during the 5 preparation of
the E&cédga%%g%ﬁ - gr%up cont ai ni ng pol yester polyol.
Exarrpl e“sInelftlys sobstitueed” smwl awengoups cthadedasnelr ybact with an
cycloalk Si | al,o en eci al | f.l uo
CHuSRRE groRpbina mhRerl i Por HPRERE ohdoas in e Miptions during the
| lﬂﬁ@paraﬂbﬁrdﬁhﬂﬁy&wxyﬁ@tﬁﬁlgﬁbdwcmhm pdSly&bey pblsol. Examples of
accoLdl ng to _structure | can be pr e

a
weEh sybeidtaeaty daghde gt aprle cgtlo %liwhaqsﬂxlatlelqgﬁat (especially
COfGHintd, BABriAE or bPorIRIE tfffo bR %éeena&@t}@ Bedonds in

at | east one constituent fatty acid chain. Suitable

fats i ndydnpaympihyl-esmbapiing pelyestiee polyals, acefa\dmgtocﬂtructure I can be
g: érreg%re e%d JI%rllLLt% 8%%8()01' cesglﬁg e(f?ge%gtfle \(/)g agiI glof% Oﬁls%c?ntam one or
pembty calfbbh-cafmedﬁﬂﬂe (hlohds rinoae leagtnond |conﬁﬂ:i1éht)\fﬁty acid chain.

0| .. bean unf ower oil, or beef
IS T R leg B SoRERLp. Shifil Fpatanols il gUmecsery ol coco

f | ButterS Bbine&l, REttbRscRd dill #ASThESdf ik dht BN, HI8RCSL %lm oil, peanut

with a | ower al kanol, espeC| al ly net hanol  or et hanol

t ooip rreﬁeﬁ@ed ailkyice brarceil, safflavar ailsesame)eibt soyheanyoil, sunflower oil,

ac(gqﬁe w esulting alkyl esters may be hydrolyzed

correspondl ng fatty acids if desired, but this
step |S’Fh¢|sv@eta}>lmod>r nedesdafat as clewenibtle. fitbie saibfeckted to a
esters 20 _conveni ent |

f
bt bbb e AR oM mpthapel or ethanol,

hygr $@dace alkhi ssteitf 6f0EHeCRE stifuldat Tty RSN Thd Riduftald Mkyl esters
acid chain at the site of carbon- carbon unsaturatio

sumagtiechydrglyged tonpha icreespandieg) fathy @cidsdié [depizad,| W*lﬁhlé step is
anlésdi:)a%&sﬂt)t NRGessdry Dk 488r MY 41883031 et GRTRLS a01ds) are

Provi sional Patent Application
60¢0m86ni6613y lfydrqfdrmﬂatdd b% reaz@m with| carh@m nmm@dand hydrogen
Iglyo r ef er 8ABE: 02115 So ftgt aC| onu%% gont, De carb

garebson car E%npaounb?e AdY st f stte Of carbon-
Cmbon nheathy@hmf. osmhmblmréfeﬁﬁylamnrmyt}mdﬁ amtiém}ued in U. S.

- roups at_all of t doubl e bond si.te .
%%Dt@gbﬁﬁ ?%%@%ﬁ%\% &ggsotzép OF SROBPISs aPﬂénS[éﬁéPﬁ‘?"é%}B%al Patent
t OApAICAEIBH YoURIEBYH63( &;g‘)ﬂ 93,04008, M'lﬁ&rfidﬁ'ﬁ&ﬂﬁ@@iﬂ BY reference.

on

residual carbon-carbon ds to renove essentially
al Porseyfasbnacid gbuips eastain rutltiple. caThen-earbon dponple bond sites. In such

cases, the hydroformylation reaction may not introduce ~CHO groups at all of the

double bond sites. A subsequent hydrogenation step converts the -CHO groups to
hydroxymethyl (-CH20H) groups while hydrogenating residual carbon-carbon
bonds to remove essentially all carbon-carbon unsaturation. The resulting
mixture of hydromethylated fatty acids is then reacted with an initiator
compound, with removal of water or lower alkanol to form the polyester polyol.
The initiator contains two or more hydroxyl, primary amine or secondary

amine groups, can can be a polyol, an alkanol amine or a polyamine. Initiators of
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10

15

20

25

30

The initiator contains two or nore hydroxyl, primry

am ne or secondary am ne groups, can can be a polyol,

an al kanol am ne or a polyamne. Initiators of -6 WO

2004/ 096883 PCT/ US20Q4/ Olzﬁqu partjcul ar interest are
poP%racglarﬂar%%@e wgmla 4ther Bpyolputiptoss grre useful, including
I NS bRDof SIRYINHE Bid@fan@y(ﬂ')ﬂr gjfleﬁ’é( bife QIB.Q{I%I fr&{lqu | &B€cially 2-4

OXI de having tfrom 2-8, especi droxyl
stfltﬂrenm/mmdleaamd) |aem91eaulasmv<g§ht gf abipgui50-3000, especially

15% @pem ally from 200-1000. 5
roxyrre]t l-containing fatty acids nade in the

f or egoi Hgdmpmeﬁgrltcemtmmhg fhigy actisxhbde i fchémiregdiﬁlg $rocess tend

V08 B TR o oS TSSShbE G 8 v
MehBAih@ 52 bﬁngyﬁr&yﬁ{é@hylggrbﬁ(pé C’Fﬂé@idﬂ)ﬂ'tl&{ S’Mﬁ§tér§als having 2 and

typica Iy sonewhat | ower than the proportion of

st aryidrerymathyl gequps J(Soisym¢all,w semewhal lowen Hhari the 2oroportion of
nsg @@W a%ﬁfsb blesecerf]s? cjaﬁpﬂﬁm te{'r{ae E arP%%-garbon double

hy ro or nylation eact on often doeseno
achopgls, a$ the h;edroﬁa*nb«htlcuarmnod afiteheddes mobs tald @E&e across all the

stripgent ,rea n diti re used. Carbon- Car bon
S PEERARAE *SonE FER, DR, BBl oar . ronaifips Are used.
b eCabon-chylsbho deulsie e&nd%tmdﬁr@fnoﬂﬂ@dﬁﬂfoﬁlﬁ9ﬁted gfgerally become

hydroxyneth | - contai ning pol yester polyols are
PEEReh U S. Provisional Patent Application

60/ 465, fi8thodb idf %ﬂalﬁﬁ 'éucﬁ%ydgﬁ:%eth&lq&)‘ﬁrtﬁmr?gt E?lyggt@F IEllyols are

by reference. The roxy et contarning p
pdieﬁgﬂlb@bleroﬂuEmng@Wé Rttt Amdmaalpn £0§kﬁﬁss85nﬁmm1 25, 2003,

nd pay contain unreacted
hyé %e? te‘?ﬁgpéﬁjpﬁf? yrearllg?ds (or esters). Initiator |
Cor‘rpourfﬂlﬁe diydesxylraethiyl-contyind nfulRfsteic pblyoR|doy pedduced generally
di fUFCtI onally w t&eahe fatty acids (or esters), and
r ODFAPHgSOmG | YRepeied p GHiliaioro cOmROWRt #PAs Maveesontain  unreacted
hy}iif(ﬂéfﬁilat}?ﬂat@mfﬂﬁygdc%p@r%m%ﬂ d![ﬁl@i‘éwrchnonutnﬁg often react only
residue of the injtiator conpound

hyt&e ymmiﬂy wariifingtianaliio mitds ther fapt«yl 3ads frxyesbers), and resulting

SR8 oy g S50 S0 O o acny

grﬁlep’e&dﬁ'@&fﬂhydniﬁajwmdommundnt ai ni ng pol yester polyol

may al m_nat dthro hre ction th ammoni a_or
a prinm Sﬁv’ leﬁaﬁ) Xlé’a}é‘&f“&?ghg} 8@%‘?}&"(" Yo, mpy be alkoxylated, if
r efpkaed, th fhth()fﬁfc@ X30lyIhQU BBaink tdht® lonBBITY mefe HEERE AR I¥oxymethyl

am ne groups. Primary or
groups. The hydroxymethyl-containing polyester polyol may also be aminated

through reaction with ammonia or a primary amine, followed by hydrogenation, to
replace the hydroxyl groups with primary or secondary amine groups. Primary or
secondary amine groups can also be introduced by capping the polyester polyol
with a diisocyanate, and then converting the terminal isocyanate groups so
introduced to amino groups through reaction with water.

The polyol composition used to make the foam may further include one or
more additional high equivalent weight polyols, other than the hydroxymethyl-
containing polyester polyol. Suitable such additional high equivalent weight

-



secondary am ne groups can al so be introduced by
cappi ng the polyester polyol wth a diisocyanate, and
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i ntroduced to am no groups through reaction with

wat er. The pol yol conposition used to make the foam

may further include one or nnre addi tional high

equj v Ien ht pol yol_s, her than_t )

hyPQISOAS RS Wﬁ*g?wo? herp iy ely aﬁg polestsr Pﬁlﬂog*m Polggtheypplxols include,
SYGh ﬁgﬂl ofﬂ%li &lgbf éieehdw% 640 1,2-butyl

2004 5688 00y T aa s o ndey yglnzgel}enc}lﬂu utylene oxide,
pdeisreméhylmﬂ oxitle, ldn@k pod/yegmdonp@mw}'merspmey@ﬁhemd the like. Of
p% %ﬁclﬁ ¥ hnctfeféa%g éll(‘)e o %(pgép% (%XI(F) erllléﬁlg&&amerg rrgBXorg cgpolymers of
t e;ﬁmlaﬁmdwhda &nd)@tﬁ?lenblo&ﬂie mndhmh mmﬂ)ﬂbﬂgweydﬁdes content is,

er eof nd. the |ike. rt lar interes

pdPy (95?’6’[8%’ effamo 2ppih %6&&%@ niqq’}' b teighy %&ﬁ% eyﬁe%de -capped
Ofpoﬁf(ﬁf I8 R vy 5@@@&6 Aldhstherae %déecabﬁeMA&Jblﬁ Répolymers of
poly(et yl ene oxi Qjx)b‘ycontent is, for exanmple, from

apwopylane @xifsoand elyispenerigat | Fer rﬁ}a@ﬁ@ckoﬁad@ aepdisations, such
I
pgxo ds’%%l?el}g rgmag%nbg% WIEN 3s S&Q?"]E'p ?g:lps nly secc(.gjrédarr\f| dhydroxyl

e-ca random copol ymer ene’ ox
etghynhmpexomnoblaeulelzmd hbabancnqufadmm weight gpat hgdsoxyk grdup of from

DO 18h e S AhY oSl 5Pt suRoS0d 5 bt Lzpey o nieh

hausiliaficye dldbytle HndVaidd¥d B&¥m mp?heawdnsg Qb PRiydthard preferably
about 400 to about 3000, especia from about 800 t

alsentain 25 eS%’%alhr B mpwdy prigey by ml BROKDE REX mquw and have
f t y
%@ggglélglﬁg By pat'asy dp(fsiyy SBES S p%@% go*yﬁ:t 5902’85% %But 3000,
p@spmlbcﬁbm dvmht H&08 to ahovetqmﬂi)aﬂ‘éntpo&mrt}yrt pgdels may contain low
glte%olx :lrlgsz?c g Oéb {Iroem ap lgélsotgl%&:d) (}%bou}gﬁ%‘ggs(,)s thag 0.01 meq/g),
p&hyli‘td%ethosé)lmﬂlés ubig socHlRANdduble nictahcyalide (DMC) catalysts, as

ion (for_exa | ess t han /g or
| Segortian fer Framply g‘}‘n%si ueatent 1{1%3%72%&@7“2#%@ 458, 3,278,459,
SCB‘@(% 10 3d433‘7bi5?5 '3942@ |35y @i oge336DVEL 76, @ﬁ@la)fﬁt §62’¢‘§2O Polyester
described for "example’in US Patent Nos. 3, 457,
3 iy trpicdly pentany abogt 20hydmsyl Zrans, Qgﬁ molecule and have an
7 3 7 0.
e lﬂéYVa e:%qu g%rgﬁg zyeg ﬁgfdtré)srﬁ C%Pﬁé él? nﬁﬁ)ﬁ)&?ﬁ 5 Polymer polyols of
hyeroxy borgs mﬂ»epfsedmalvmdhl léolmndr pdyels ancluée) dispetséoiis of polymer

wei ag&tﬂg ég :ﬂoﬁ/}g g Oﬁﬁu abourt? g:go géggé}er ggfpéFVi%Ptrﬂe and

quomkﬁehéL@b u@k@d&hﬁuerﬁdlﬁn& PhriRdby ilRa phBHoL, |t$ivbﬁ>§]ly a polyether .
such as polzurea yur et hane-urea, polysty
lermliémah eolyplm retdesaadin H§rk}4tt@m NOiS4 #581,418 and
artlcles in a polyol, typically a polyether
po on Sui t abl e pol yner polyols are described in
US Pat eMhemosdditiobgll, high aequivalent weight polyols are wused, the

hydroxymethyl-containing polyester polyol may constitute at least 10%, at least
25%, at least at least 35%, at least 50%, or at least 65% of the total weight of all

high equivalent weight polyols. The hydroxymethyl-containing polyester polyol
may constitute 75% or more, 85% or more, 90% or more, 95% or more or even

100% of the total weight of all high equivalent weight polyols. For example, the



4,574, 137. When additional high equival ent weight
pol yol s are used, the hydroxynethyl-contai ni ng

w@oiogosdses pol yol may constitute at | east 10% PEI/UB®a$012529
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25% at least at |least 35% at |least 50% or at |east

65% of the total weight of all 30 high equival ent

meight pol yol s. The hydroxynet hyl - containing polyester

p constitute 75@6or 5% or nore, .
ofhyr%%yme; yhentagine Bplvetten pogsgééé gRaY |enttEts ﬁWé‘i‘ 93%65%» 35-
0f65@'{> 6501 (509 6:150-180% 13 t MLl BN wdd V&*lﬁ@ h EQfivENAFReftht polyol(s).
the -8 WD 2004/ 096883 PCT/ US2004/ 012529 _ ) .
hydr oxyHes belyclcesmpenenthgap spyisdn ene oo nyask (cxgsshakers in addition to
c td O0 r 80-100%

t ﬁc@é thléﬁ'%c?ulverﬂ%ﬁ% %Q*g%\g ré%]ﬁ’%gs %elg?/ a ?DO 9 w%% ry%) I(OQ %19 cases it is
Theefeatedoto mm@du&dt quanyities of a:rosslmiﬁrm as oorhpared with conventional

CLOALS LBt Lion Lo LN D SNE QYA St ot o

| terbsslinRe R feefirs@thboRt @St SHHE e Akt izvbigﬁ% é@‘pemany from about
crosslinkers as conpared with conventional get er

pd)-J e pbad)-b pant bbwieighis Pernk00 parts g dvelghﬁ lcug leguivalent weight
a
SIS BleingCicRsd Bk SRR, R thafh dueb BadH S bhen found
0.t0 faailttateya vgebd H‘blov&peff’ 1d)lﬁl‘iwmlsclb)ceﬂ/azif@lﬁ abé dloken and a good
ui Ient we ol.s. UBln edyced,.| s of

o ety epteall G SR, b PbER SR e o8 mg meed 1o
f agbdHah@datlyaor@@0the b1V ahfslabdbdl BEd VHikk hregBleheyValdbitock foam
are broken and a good quality, open-celled flexihle

f darmplationg,dif e%eftwl preferted te egpenitpllyealimingte crosslinkers and chain
MEGRANca 1oy, a8 $fort 9&0% hdss théﬁl o%%%oa%r@ggﬂnﬂé x 100 parts by

reS|I|ency Sl abstock foam fornulations, 1t Is of

predight dich equivalent iwdight pblyal. natfle is muss | prefeeresl andlse no added
chalnhnﬁxtenders i.e., use fromzero to less than

Ofﬁgmpar S of crosslinker per 100 parts by 15 wei ght

hi gh ediorvalreoseswfithistinpaltionl “crdsslinBergdate maedrels ddving three or
use no.added crosslinker. For gﬁposes of this

| RS AS9RYANALEELAGHNYR o§10UPS ReT nolacile anflad® iRl Freight per

m&&yhﬁé’@yﬁ%&@e éx%ﬁﬁtdf\lé‘ss%gﬁ REDOP ECrod B fEes %r&@fiab%n contain from

egglva ent weig | socyanat e-reactive group of
8, @srmnlalimdrom:ﬁog yilrerzh primayermizieyorcenserdary fargime Zyoups per

3-Role&HB ea&l'daﬂzl% :Ix{ {P.lg’alénp%g{g&@ék 'ﬁioﬂ{ BEB %bgﬁ@ 250, %5 pecially from

secondary am ne and have an

e cfili-v24. eriibcamﬂ@wf amﬁtabteoam%nﬂ(ersahmhtdeﬁﬁhaaelpamml impnoethanol
itabl e crossllnk

from 50: %%g ﬁg | es of sui 5 . 1 .

i T e HiEPARtlod RPneTONbndet Hn JFLsgRoRano aming, - glycenne,

t rirRhtARRI pRsPane, pamadtytiditol, @ndtthé fiksopr opanol ) ami ne,

glycerine, _trimethylol propane, pentaerythritol, and

the i k’Jéhe polyol component may also contain one or more chain extenders, which
for the purposes of this invention means a material having two isocyanate-
reactive groups per molecule and an equivalent weight per isocyanate-reactive
group of less than 400, especially from 31-125. The isocyanate reactive groups are
preferably hydroxyl, primary aliphatic or aromatic amine or secondary aliphatic
or aromatic amine groups. Representative chain extenders include amines
ethylene glycol, diethylene glycol, 1,2-propylene glycol, dipropylene glycol,
tripropylene glycol, ethylene diamine, phenylene diamine, bis(8-chloro-4-

aminophenyl)methane and 2,4-diamino-3,5-diethyl toluene. If used, chain



25 The pol yol conponent may al so contain one or nore
chai n extenders, which for the purposes of this

WO poogf09ds8h neans a material having two i socyane€BUS2004/012529
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reacti ve groups per nolecule and an equival ent wei ght
per isocyanate-reactive group of |ess than 400,
especially from 31-125. The isocyanate reactive groups
are preferably hydroxyl, primary aliphatic or

arwvenders ape HPICH yw@man;anaamwﬂemmogt 14p ghant 20, especially
an&lﬂ)%.t H 0y %% utRQB F?tv{fde\{%iﬁeﬁle 5063{35 §§ %vélgﬂ H%‘fm equivalent

am nes ethy ene
1, Reighb ;pyily@he @layn cﬁx,temﬂeper apy tyariealyt ymatted from slabstock and high
tripro n Iene di am ne, phenyl ene
di S EXygll Ef‘% %ﬁ aé’?'g EP a<3{°?‘ﬂ’“ﬁ(3phenyl ) net hane and
2, 4- di aphdrQrghnic @oBidoyyara®d weiyebe laof polsadric Cﬂb@j’x@ocyaﬂat\é‘oaromatlc
2004/ 096883 PCT/ US2004/ 012529 extenders are typicall ﬁ
prisewapaten srclagkiphatior rigopvandigt o t glinbafi¢ Gycyanate. Fixemplary
ggﬂﬁ's@éylaﬁate@b‘ﬂﬁluée U erR® cﬂﬁ‘sﬁ&ysanQYe m@blgﬁhgﬁﬂe& -diisocyanate,

part's by wei ght hi gh equival ent ~ weil ght
m@ﬂsdemz—éﬂtﬁaosvama@e t ﬂwamletlyylm 1,6aliisbeyamatd, absﬂr@mlethylene 1,4-

angl. hi reS|I enc t.ock f gam for nu

Th(%_ls_o- Sg%t lyﬁes}%)écr:l%alha SQ n%aneb 6%? )yéceto@y‘iene diisocyanate,
pOﬂla@}ﬁBﬁMﬁélatfﬁduélifcmte Qneﬂlﬁﬁmhbh&l e 4- (h)/s(bbﬁﬁialt@ hphehylmethane-
i socyanat or ali i C i socyanate. '

pof¢ ?’ wantes %ﬁcﬂ@%@nxmﬂneﬁw%ﬂénaﬁer s%%@oxy 4,4"biphenyl

t oiYdoBPGiats, 4~ 9i31-§CHRTIRA- 2 biphOh | eli€soly Hiadd,| SQW@ﬁ@étﬁyldlphenyl
hexanethylene 1, 6-di i socyanate, , tetranethylene-1

di methappahdtdiisocspenth e x #hé,4-tuiphpndoc ymethane trusocyanate a
hg%(ﬁ'?%xg hgzi %%gﬂ?hghﬁf‘s%% AR ?PNEIQI), tolylene-2,4,6-triisocyanate and

I'I'socy at e,
med, dediyeiteyidiph2nstlngkdth soe ¥3h&5t§tetr:hl$ﬂ%yanyaltaet han®referably the

:Aé Piﬂll’lgil)%%%?lﬁ a;ast4e4h4lﬂﬁ4 enyl éjflgl 30% and?l%)ﬁénylmethaneﬂ 4'-

3, BisolydRitely | PNEDA, - b;b}?i@iéyi 4-‘ahb&$§fﬁﬁaﬁat &olylene-2-6-diisocyanate or
3,3 nethyld henyl nmet hane- 4 di i socyanate

4 mmxtgrest rﬂ'pﬁ]i vl ]}*ﬁhwﬂ]@e‘qhappgl@%@awgqy@nagp diphenylmethane-2,4’-
{lﬁm @Qﬁ% Qﬁ’ilx)ﬁﬂ}ég @Héﬂeépﬁ%aé@ggﬁcéf)l\@férred to as MDI, and all can
t ol 'yl ene- ,4 15

,b-triisocyanate a
4,14 -aiedet hﬂbhzﬂqziee%ﬂ’;dmbdyaneteZ Wlylen&2-6-diigsoay ety anad e mixtures

Pref er abl 0 a
d| %1%‘?1 i ﬁ%?%‘}jlﬁ CaHYEe e eaggé g@gt %ndc' all can be used.
di phenyTheahmaat 3 %O}w@byaﬁﬁw aséd en nBMdhg polyurethane is commonly

t ol Iene 2-4-diispcyanate,. tolylene-2-6-diisocyanat
rexpmagg.@ AR §elt%pfgl(§.pcyanate 1ndex i.e. 100 times the rat%/o of N 80 groups to

b&AKhiRtdIa6s g‘ufhps‘:ih' th@C% 888 mixture (including those provided by
dlphenylnethane di i socyanate and m xtures

t heatesfif ased gene hlmmgwae@t)e n dhe tryoduactigml of goryeatipnal slabstock

Cabafid B U35 Hnatl SR B bt AR HAR WPy 05140, egpecially from

I socyana 2 a d m3Xtures here
geaicmwtd&)lb'l tp 118 dnrmolded aad High reahdn@# klabstoclb doamethe isocyanate

g?ﬁ]}g&( um?.']iy an%%n%ﬂy@) %%OUSG ouri! 1%E( Iegpgecia]ly from about 85 to
about 110.

The reaction of the polyisocyanate and the polyol component is conducted

in the presence of a blowing agent. Suitable blowing agents include physical

blowing agents such as various low-boiling chlorofluorocarbons, fluorocarbons,

hydrocarbons and the like. Fluorocarbons and hydrocarbons having low or zero

-10-



expressed in terns of isocyanate index, i.e. 100 tines
the ratio of NCO groups to isocyanate-reactive groups

w0 pootlogssseact i on mi xture (including those provPdPUSIIg4/012529
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25 water if used as a blowing agent). In the

production of conventional slabstock foam the

i socyanate index typically ranges from about 95-140,
especially from about 105 to 115. In nol ded and hl% )

r edobial srarining amdrasene-flopintion patensiols areaprelerredjamong the physical
t I g u

ARl o0 Ot BiBthe ek, A leatlinge o roact under the
r manﬂ:rtxons of thédpolyotethane foamine reavtion ere mddoyadeful. By far the most

gong’[pe?le Wﬁﬁ?ag%g?%%éeltgléh’{% ﬁpHY:e*P% %ﬁ%,g/?t@glﬁgcvs\ﬁaﬂgte groups to

bliyaistg i GiokidehuraSfovar ineddidleiyeh0Watag is preferably used as the
chlorofluorocarbons fluorocarbons, hydrocarhons an

t Hiela blRwingrgeat oway Bishcasm abofl brabBinG eRpRAHY hant &5 -5 parts
. q{yowe% r 228 ‘é{rﬁ%ﬁﬁé’seﬁg& Yo8 Qgﬁs%&ght Eﬂg‘ﬁ%lu.walent weight

ozone-depl’etion potentials are preferr
armiyplt Hﬁawhysar also bd vegdhip agehmtlo@rm"ihoephmlmh blgwmg agent,
agen t eco se o a opd
of atrh lﬁglr";?uﬂ%?rﬁ‘é n@""%%’é”c‘tq’ﬁ‘%%m Bgenf I 3(§e , & gas such
Byasf @firbérh @iokikd, aif) rn@ffregd’lﬁﬁk' afveni may beluwsetng t&@eb”lbwir& agent in a
m%%e ., Which reacts with isocyanate groups to 5
i @%%@@sesson di oxi de and formurea |inkages. Water
i's preferabiytdited A8o 1ied BOHR RaaWiftn@6Bh, ANwide variety of
whi ch case about 1 to about 7, especially about 2.5-5
pavilicone ipyprigetamie apare rcoram@nbymaslallm palingdrqienretipge foams can be
peﬁseﬁ uq ¥n W5h %Wie ﬁ!, 91@ o?gjgl e“:ﬁ@fon"@_“.};g\% 1e£8’1l Q{l%il sillBLE" surfactants
ged inocombination with g
bI a(lWI dmgam@emﬂy aylablec uhder ﬂleatﬂakiemmesaﬂbgasstebm (Th. Goldschmidt

S0k AL L 08 BRhes nBg Ao ARy PreRiGteta gmicats). As

asdl&éi@s&i bEE @68l belot, erthinGyPed\ef slid¥me $arfaltants perform better
surfactant is also used in the foam fornul ati on.

wi thanvathexst ip egrecifiq fopmp framadationst that scoagaleraehrg&mwwn of the
slﬁﬁhr ﬁnﬂ&h&ﬁ%@ %%%i et NI%P&vEPafﬂ% Sﬂﬁmg? su'zlﬁa%gaﬂtnforhuse in this

oans of thi's Invention. anpl es of suc
Si mwemmn smoﬁmm diffeferdrthbaxg (bhmietrmmbnly wdltbaml@ similar types

unq'er t he &%@}%&égl %?ga%;r3¥ai I,Pgly l g%lg\:/l%() ester po(ilyols The
Pfa&ﬂ&tﬁits oﬁwrﬁbﬁfﬂtcﬁ&dﬂ) wilsvargi senewhalt i decording Ctet el particular

bel ow, certaln types of silicone surfactant form
be‘tﬂpé‘tcatl?lh and GurBpient ﬁ{‘%tp‘éd}sﬁg Ot S MGF R L P HeRtoRs0-1 and 6
reé By FefdhdpeP nmﬁﬂtg B8 wei chﬁgh by Ev NI EpnE 3bEEL.

po yo Moreover surfactant for use in
this zdl‘hmfpem fqrmul@ﬁ@bwﬂl gmaﬁy fincdudana cabedystt hhe selection of a

Coﬂmmﬂ%r lég?aqyét%a@ggee &hﬂr&f}r ot with the other ingredients in the

foam formulation. The catalyst may catalyze the polyol-isocyanate (gelling)

reaction or the water-isocyanate (blowing) reaction (when water is used as the
blowing agent), or both. In making water-blown foams, it is typical to use a
mixture of at least one catalyst that favors the blowing reaction and at least one
other that favors the gelling reaction. Formulations containing a high proportion
of the hydroxymethylated polyol tend to form tighter foams than formulations

mainly containing conventional polyether or polyester polyols. Accordingly, it is

-11-



of pol yurethane foans using conventional polyether or
pol yester polyols. The anount of surfactant used wl |
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and surfactant that is used, but in general wll be
between 0.1 and 6 parts by weight per 100 parts by
wei ght hi gh equi val ent wei ght polyol. 25 The foam
for | ati on ener al I i nclude_a catal yst.

s cftan Prsterand ip sych wstancsd te e ygéuqséa@wtvqf|g|emﬂgrc;atalyst and
S o Whalea¥dd '(‘rellm‘zemi:@ Qhe | LG %P%@lﬂr& E%‘ﬁlysft)o%ﬁlount of blowing

formul ation. The catal yst may catal yze t
potajalyst, ae cgmnared toginilpnfgpmsimaads ising opnvembional polyether polyols.

wat er - i gq,gp&g%ltn% Vé Rk Qth raer%clg%%flh (v ca aﬁ%\’\%t ﬁordylilrethane forming

used as 't
Wateartidms) mlﬁdlﬁg’&ertllatryl aﬁnltnyﬂl testiatyophtsphihmed Ovariotisuhétal chelates,

of at | east gne catalyst that favo t.h | owi ng
Lol AL sal: sfFBhE (Bashre VARING, kAl Alpehalfes 41l phenclates and

gehbid) GaltB 6Tt dr@BnicRRids.| @a&ﬂ?&s%@émilﬂﬂoﬁaﬁﬁegﬁe tertlary amine
proportion of the hydroxynethyl ated polyol tend

f otatplypigrans osenntin CcAtMy Sty Firramlemef tenrkiary gmine catalysts include:

p S'F %tﬁ&&%@g Pﬁﬁ@h}y@ﬁﬁ{nep %X&é@?ﬂ@%ﬁ)&g@)ﬁf 0 é%%@glmorphohne, N,N-

PCﬂihiéﬁHﬂBdm@'lzﬁﬁﬁ& (N NedinEtbfletlraadldnminey ¢ AN, NpNt Nhiee@methyl-1,4-

| i ESeBaBel ot i GO bR R ool DAUSERIeAg G 2 octane,

anISiH@Iﬁm@lfhny@iﬂoBﬂlyl)@ﬂie@' Y $tiethFfercaimR@ned &ﬁi?d Sid#nkylalkylamines
foaps made usjng conventi onal £O| yet her pol yols. A

wi Wlerpatheealityb grarm: eantaing fxom 4 hodf @sbemeiimse Mixtures of these
POle¥HARL Qﬁﬁﬁe fQEATVRY ars. HEAE LsQAS: E&Qﬁl@%@' 42 s‘:ﬁﬁfﬂé}a&&fnmermaﬂy

g
am nes,” tertiary pﬁosp hi nes, vari ous
acivailableal swhdctants s tincdnde bMeme" dr | (bwaﬁdiumthﬂammoethyl)ether in
al c

t t [ t f .0 '
< SORLAL U, o T SO R G v
C adiad eyhy1piparethine gﬁﬂlt)N -N- diﬁieaﬂlylgé:&def&)iaﬁiﬁhkeﬁif 04 polyalkylene oxide
ter a cata e: r.ne am ne,
{ Rl SAABE Kot 1R mSiBh cHBReoh, Dokt o BRRb (hemisture of
N, Msﬁgngﬂﬁﬁﬂi'ﬂ)lobﬁﬁl)ﬁﬂém nﬁ‘met ié"ngéhqﬁﬁﬂé’ | %tnhan(ﬁh%%ﬁﬁydroxyethyl

N -tetranmeth anedi am ne,
N apniieniy Hiprepydene {mel; ayaﬂablle dromi dircProducts and Chemcals), and
bi a ) r, ne e
o DAY TLOBSION NEHIGR, o SiRLPHLARSAAT AR o i
f r Broddcts canﬂSChanh:ats),atl‘ﬁaxTM AA4Q0 Wa q&omﬁeibbﬁ sertialre aimiAaé/¥arboxylic

am ne catal ysts are.often eso sui t abpl

c e B e YRR Rl og e PRt R do PRPY Bydroxyl
Al coplijothd] matvhiydlae faaet ¥ 08 heilichhks);Pr SRyt NL 300 Y@Obroprietary

avai | able fromGE QSi Sili cones) Ni.axTM B9 (N, N-

di teriay) prpelcasbaliafaltnend driokbeinperiareiae dpl watene availgble from
po(I;E @éﬂép%&%lt C@E%VI %%4@”68%3{%@%&& Bﬁfﬁé%_atg@st available from

['i cones), (a m
A1r Products and Chemicals), Polycat™ 5 (pentamethyl diethylene triamine,

available from Air Products and Chemicals) and Polycat™ 8 (N,N-dimethyl
cyclohexylamine, available from Air Products and Chemicals).

Examples of organotin catalysts are stannic chloride, stannous chloride,
stannous octoate, stannous oleate, dimethyltin dilaurate, dibutyltin dilaurate,
other organotin compounds of the formula SnRu(OR)sn, wherein R is alkyl or aryl

and n is 0-2, and the like. Organotin catalysts are generally used in corfjunction
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bi s(di met hyl am noet hyl )et her, triethyl enedi am ne and
di met hyl hydroxyet hyl 20 am ne in dipropyl ene glycol,

wa@e@koadsBe from Air Products and Chem cal s), aPdI/Us2004/012529
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DabcoTM 33LV (triethyl ene diam ne in dipropyl ene

gl ycol, available fromAir Products and Chem cal s),

Ni axTM A-400 (a proprietary tertiary am ne/carboxylic
salt_and bis (2-dinethylam noethy)ether in water and a

prithioae ¥ _\ylmmr&wyy amaperpryghigts, al used a8 a4l fQrganciin capalysts tend
Sid o 0 r t t Lar

=SSl R A0 B RS AR LB Y Bery aming
a\ﬂalrtdilasﬂsealfc} ﬁmse@;a%préfp@dﬂ:saluseésn Gmalt aﬁaohytwte@ddﬁéﬂy in high

L0 ry cat al yst_avai.l abl e..fr.om
brsRIRRY SRR eI BRI S nuehpftin catalysts of
dl1ﬁtéi‘ysétﬁriﬁclhﬂé alabeo™ VR had! B-95" afitdlykts PI(BstUC tsSardibils  octoate
Chemi cal s) and_Pol ycat TM 8 (N, N-di_net hyl

cyROmReEitiong avaidable rem AR Rrofneimand Chenggalek s and
Chem CcadghlysB0afe @Pa8S &%d%%&ﬁi bﬂloﬁﬁﬁsalféiséﬁlﬁ'ﬁlg each catalyst

stanni c chlorlde Sstannous chloride, stannous

ochesag empiayad fous abbet 0015 itorabomgt $%rbyoivkight af he high equivalent
di b ‘%ﬁ ﬁ‘:} 1d| | aurate, other organotin conmpounds of

t he ks SnRn(OR)4_n, wherein Ris alkyl or aryl

and n ik a(B.-dEtmr&ijtHel'ferdgbk@ colpgasnis] thecfohml fpsaladiod may contain

general | y. used .i n_conj unction -12 2004/ 096883

PRI (P $pEow] ntafihie Suh s el epapes fgch as calcium
Cada@biiRitS: pidmdt¥sdadd/oncolorsNiGaBREH MhsC BeAhiMa! ibRAE iron oxide,
to be strong gel ling catalysts, so they are |ess
prafremiyy qxiden azpidiazer dyesy yhﬁmlman@@@,ad%wn@m @nd fcarbon black;
u I [

niERtoflisy BESHELAN Yo HREF gldle " HRbbn MIBHY SR FRRES) Bide talo and
avtﬂ:ellﬂ;tet moadg:alpmesemvamteaj g/m(sudﬁnts flaxhe retatddants;| andethe like.
Dabcol M T-9 an ts (hot h stannous

te. .
conposi t ofE K ai F}éeol Ba]EV u&?spﬁ‘ﬂ’é‘re‘fc%ga mixing the

ChsglyiedyanateCahd | podfos @hqootsttwncm | the U%@Qeﬂo@ &MMghd blowing agent,
anounts, for exanple each catalyst being errpl oyed

f rHebiN casalieNs w! athen opEoRtlyinaRsinRts B deHerdhugher conditions
eoéﬂc}i%hgmzhe Yl ity a Rty ¢ %1011901| ddnfditionPaadiOol Bfm a polyurethane

f oregoi ng conponents, the fToamfornulation may con
vaan@rspdymla wpytnen athileride dd pwintes agand tgeasracteet a gas that expands

PR bh b2 2B B, SFRIPI B BESHR Brovolmer

C hhethodm(aax dekeribad oind '[BS 0 de eNo. p%t)BﬁlBB&B; yﬁn | é¥@Snple), in which a

di oxazj nes .and car bqgn bl ac rei nf or ci hg agent
asStpiC aﬁl@ﬁle@vas@me%sawgoﬂlef iBobHsccy IpaiR el JITR steagte anch the high

t ad fuidéht v@e':igﬁﬂ"‘ﬁ?oli’dltéﬁ to RirRCd ?Fe%olyﬁ’x’ieﬁ‘s W&tlb \Iﬁﬁ’second step reacted
ant | oxi dants ame retardan and the I|i

gewidhal chaimextsaion aed/hn We A TORorS t@pd@axre@ fcm}nmExpﬂgng methods
t r@s described in U.S. Pat. Nos. 3,755,212; 3,849,156 and 3,821,130, for example),

are also suitable. So-called one-shot methods (such as described in U.S. Pat. No.
2,866,744) are preferred. In such one-shot methods, the polyisocyanate and all
polyisocyanate-reactive components are simultaneously brought together and
caused to react. Three widely used one-shot methods which are suitable for use in
this invention include slabstock foam processes, high resiliency slabstock foam

processes, and molded foam methods.
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pol yi socyanate and pol yol conposition in the presence
of the blow ng agent, surfactant, catalyst(s) and

wordve096sp3 i onal i ngredients as desired, under PCT/US2004/012529
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conditions such that the polyisocyanate and pol yol
conposition react to forma pol yurethane 20 and/ or

pol yurea polyner while the blow ng agent generates a

gas that expands t he reactlng m xture. The foam nay

be for ndgbsigck feam ds convedipnibepraPaAYt bymﬂzea@am ingredients

\?\Aﬁ%ﬁ] bRGnding gﬁén 8 a Hough ’0'13%@11&4%@&9 szh%i‘@'ﬂm ?éactloﬁ mixture

st ol |onetr|c excess of the po yl socyanat e
i sreﬁabﬁss trises rfE@d:x @aamst tthe hagniwisphereegometiiest uvdsirghtfilm or other

to. f repok yner which is i.n a secon
P OSIE borefiols?" S REEE I Tl ElhndaBreid). 368 B Bavock: foam
fopmtl&word ether ﬁﬁlmi Q&i@‘i‘edlférﬁ;ts hion gvmdsodﬁxmga@, thefaof) hesd pumped
S. Pat Nos. 3,75 2:.3,8 156 and 3, 821,.130,
g@ﬂ@mﬁrl&ly to 3 raixing egé. W%%ee%egoar@amw 8Ad_dippanised onto a

m&oﬁ@%r(ﬁﬁglﬂs Bled St bgﬁ‘eql b pldstRe. @%ﬁmn&’ and curmg occurs on the

6,744) are preferre n such one-sh net hod

t h@np@»royutgcf@mraaﬂoemabrm al The yesndpingotopmeaare typigehly ﬁ@m about 1 to
CBR o84 50 HL LAVTRUELAG- BRI ! BByl o o

whi.eho abmtsa.lﬁ)peﬂxllezﬁwkglmé) in th| s invention include

sl absto hi il enc slabs ock
Foam  phoUEEIEd SHoTE T ORI BCIding 30 e Hivention uses
ZoQﬂfeQ%@&ﬁg’ pﬁgdry%%@(ﬁfe%gﬁggoly SbROSIEWEIE afg@ﬁfn dn?l produces a foam

conveniently prep arelrﬁé m xi ng the foamingredients

ankavang p slenpify of ﬁémt abaut &fgncfdwé’t?r?ekg/még egpecially about 1.2
Whﬁ)r ol § & B&Ec 9 ‘éﬂlg T tash sgé}rc‘ fén trl%e'ax)out 3 to about 6,
agal nst the" at ere met | mes under a

ot hreferablyeadiolok et tooalmutrﬁ;))am dycweight watex ararosed per 100 parts by
com’rehfbﬁhlssca (fv%l abst 1oam 5 production, the foam

i nyfe Y rVYed 3’(‘? ures thereof) are punped

I ndepenmaisl heeh Fo@ndrthdtria KighavasbeERbiocly foune fdﬂmﬁﬂétmns such as
and di spensed onto a conveyor that is lined w

paihese:oin srhich jthe kpdrprrpetiyinted; nobpl o@@a?lglt@ﬁ &rﬁ%ter than 50%,
00«5%@&&911;7 ts@ 1fo@%r6fach£ Q@t@ﬁ Wéightw %%Eé&h{rélgﬂt &r@@% B@fy@ls the foam

typically from about about goun S per

f ooften( fpoidp t¢ hevee @gm&)ella strapned. t ¥t 1sempb1enabary be oYencome using
abou t

pr%r"r1 tec:lrc r eg té? bosf % gﬁgggggﬁf]a& B?rslfﬂ é\%’ ?%f%ﬁn%ég d tsﬁlrfaCtant for

I nihesd shhsmleg'oarmﬁtbxeﬁulaﬁiomhhasp alsihkgtne)bad‘hbbﬁe contalnlng a mixture

prQelg ﬁ)é%bl gﬁg :n?%,sglogo &(B& rga an ré’r%gﬁgiﬁ?? fa%a average atomic
( 1Rads 32 ot ABout EH0EEd abbt BOTVITHe gilichie BRGWond - &eferably also
pcf ilg 2-28.8 kg/nB). To obtain such densities, about

3 eontaine Joweatonse masscpalprxyaliydene pendaniberours h@am% an average
byaﬁfyﬁﬁcg Hltasg\@f HimHbout! §661 t@&bout OBoPaE ISSInBye preferred that the silicone

backbone contains both high and low atomic mass polyoxyalkylene pendant
groups which, taken together, have an average atomic mass of about 1000-2000,
especially 1100-1800. The silicon surfactant preferably contains about 45-360,
especially about 90-260, silicone repeating units/molecule. Preferably, about 6-
30% of such silicon repeating units contain a pendant high or low atomic mass
polyoxyalkylene group. Surfactants of these types are described, for example, in
TS 5,145,879 and EP 0 712 884 B1, both incorporated by reference. From about
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wei ght hi gh equival ent wei ght polyol. It has been
found that in high water slabstock foam fornul ati ons

WG a@h/ 02883 t hese, in which the hydroxynet hyl at ePICpOB3004/012529
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constitutes greater than 50% especially 80-100% of

the total weight of high equival ent weight polyols,

the foam 20 often tends to have a course cell

styycture. This problem can bge overco usi ng .

pal b emf%r;ab}sy% gl Bbowt $14 LS BY PYCiiadh SUCh/eSfastantp e suitably
t ViRRdYer 100 baRE By SHifRChigR bqfiRblent WSt HoBRRL 0Ck foam
formul'ations has a si| oxane backbone containing a '
m xt ur eTheof Hypfghregh omiliconnssuentgnbey alfery | dhesepehigint water/high

RS SG A 00R LA Lol RS 0, B v

2 SormnlaalisDiybywdtepeinc nass pol yoxyal kyl ene pendant

grou havi,n v €..at o ss - 0f from about
306h M padePernty (CRDsicRa op RIGHPRIOWat t he

sib e @m;).eekbone contains both high and | ow atomnic
mass pol ﬁo)%al kyl ene pendant groups which, taken
td@e‘?%?, W93V an average atom c mass of about

1 - PSR nec! & 1100-1800. The silicon

s%? act ant esre'%grni)]a%l %/%cont ai ns about 45-360, 30

e Spedi-40, legpedialist 8-90- @80 x/w531l0; endhe repeati ng

uni t s/jml.equl e., Pref er.abl about 6+ % of such .

i PR IS BIANIRRtY, A THEN aisieis asy nolieieR SRR Y /lo¥ gpmic mass
at polyethémgfoupp proradadatiat! £ seffdicdt hunsherf AR @hddpsOdre high atomic
these types are descrihed, for exanple, in _US )
5,138 polgetiar eaupy thabthesaveraee afomic mpss opaH pobgthsr groups is at

r OLESCRO0, EeMMAP O leasi 4100 2004 036883 Iyeth
ParIeaon) Cramar 6, preferabl %élérom itomass polyether groups R

bypreérghly uvesthehsteuattien t € HBn(Reld«Qu(CHEEIH(CHaEBeR' pém which n is
10&9)091@@?0 P(y Oawg%l? Ii)t ape' &Rhe %{t%ﬁ%ﬁ; Q#har\rfésleggﬁdé) %c!esét%&ess' (i.e., -CeH4O-

The preferré i'con surfactan hese
wagrenpd)icghstituye froxy 861 00% aé e ciadlly \80- 5094 B stedght dfahenR group and
applicatjons can, bg represente e 5 farmula ).
VERE SRR 11 GHORP Sl gD GRNE eppreislly 340009, and R is
Orhydrbdd3) 281161/ 2-C(OR™s (@)8% Oldr2; JO(OINHR?, where R” i
R( 5?5') 5i 02/ ISt = oo 520, especi al | éﬁgé-?zzo 0y s O ®
5-monofuneficniah| alkylg on aryhigraun/ y kow: atomic emeps polyether groups R
i ' onj I o] . .
SRR B AL RCTIS (LU OB YRS hich n i
s bt i3etot 10y armbed bodreRsuphotis thateethiyiineatsidd eesidwuss(i.e., -C2HO-
B&Jrélz{) g?m%hglﬁgﬁot h:?(}éil(t)(gl/ﬁ b?r\(n?erig eofaﬁl(e) ﬂ &oﬂ%,s eoe{tor%liclz mass of the
R group is about 300-750, and R’ is as defined before.

Those surfactants in which x and y are particularly high (such as an x
value of 85 or more and a y value of 8 or more in the structure above) tend to have
very high viscosities and therefore may mix poorly into the remaining components
of the foam formulation. This problem can be overcome by thinning the
surfactant with a diluent such as an aliphatic hydrocarbon, aromatic hydrocarbon,
ethyoxylated phenol, alkylene benzene, polyether polyol, dipropylene glycol, and
the like. Sufficient diluent is preferably used to bring the viscosity of the
surfactant blend to below 3000 cP at 25°C.
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| east 1000, especially at |east 1100. H gh atom c nass
pol yet her groups R 15 preferably have the structure

WO (OHPISET2HA0) a( CH2CH(CH3) O bR , in which n i BCT/EEIIO4/012529
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3 to 10, a and b are such that that et hyl ene oxi de

residues (i.e., -C2H40- groups) constitute from

30-100% especial ly 30-50% by meight of the R group

and the ataom c nass, of the R i s about

1400- 60010 %E] | ZHFCtEnGD.- BB rticyler nterest Ay dPiggevater, high

al fMroxyntdtEBted sﬁ()@ogﬁfman‘? rfofn%l@h%are Migkre 1624 an@ Niax™ L-
20 nonof uncti onal HgS Low at omi ¢ mass
pdiGldistfacipnds ﬁ@thaV@K%ﬂ%fram éE ipenest fRhese materials are high

(ékﬁ%gsg%ggﬁ%%glare sﬁ%ﬁ%ﬁlgﬁ%?ﬁﬂﬂlggkgreﬂelgxi3QOUt

resi duds 1é ials®. pre-fé‘?:ié&i&) ugt aupsiianyomninet esdtelybt blend and/or tertiary
C.,MMBSS

30- 1000 mei ht .of the R gro t he at
¢ gt h Sataith bisga by RebnbiadRvmeiviated foam
beﬁ)ﬁﬁﬁlatl%ﬁs T|B£’§ Qel&iéfrgf %"‘nhﬁ%ﬁga'nﬁtlmaﬁélyé% 151864 ¥s @¢ed, the amount of
particul arly h (such as_an x value of 85 or nore

bive

arffganafiny a@t@éysé pFo ke redyogdsemesihag comparegh b apounts used in
t etﬁgh t\a&htpﬁgﬁbst\é@ﬁ Y¥odth Q&Iﬂﬁlﬁﬁgﬁé bh&R &PQOMEPS;IT’C} ﬁ)}f@ﬂfer polyols,

oor Into the remal ni ng conponents
quarttbalarbnwhﬁhl ﬂmephyxbioxymedlylatted ovdyaionas by edquiivademty weight of

th u nt_with.a.dilu h as an al i.phati.c .

hyAPUE OB o, BRI s E e och e pRatig’ water, bigh
phgriebxynaé thylagste sIaBEEBE Ganp ﬁirﬁﬁﬂﬂﬁd&nsp&le)&ﬁixtures of stannous octoate
dlpropylene glycol, and.. the_like. Sufficient di

(FiRered s otz Bmfunatialonts. e fidetiohlamine and
gs;‘]ﬂg L':r’gé’rcﬂﬂf Smbe) %%IQQQ Qoﬁ&a%plg AGnixtdre oPabco™ T9 or T95
2004/ 096883 [/ US2004/

12529 Two silicone
SmeChEaW"SS‘«’ﬂqa&alvs’f@ul ar i nterest in hi gh wat er, high

hydr oxy. | at ed s

N} axTM %’z‘)bleSﬁ‘ é‘c‘?\ls %}@?ﬁgﬁ % %pa%eai{" methods similar
avipl thaaé eusfedom %k@&orﬁbhtl@mieﬂabs'lﬁbds éoarml &IR allsbstock foams are
hi gh nDIec ht cone sur f act an Il uent

ol Shfaadteniad i ext t%n b epguh o5 PP £F JPgherRer ASTM
Cagalayosl mbSéﬂﬂ>aa{gdt’e9a tb %tﬁréﬁé&edaiﬁrfgeéd?ﬁegﬁmtmgher catalyst levels,
catal yst blend in high water, high hydroxynethyl ated

f da)mpaﬁf@d fe Fervieptignall sﬂa@tqc@rfpmﬁymawﬂﬁ@q PReyEN FeqHrements to cure

cz'{ f-\tﬁl{n i kﬁ{]gla*b&ogﬁ qga gaﬁiBQBﬂE b%wn %&%’gr e(ﬁ t@sfgter tend to use

ends to be reduc sonmewhat ¢
arbwat devede bfi watdri thamweb econsbuationiadclabstackh formulations and thus

| P BT e BB R e e b UL AR B Bhfabout 2 1o
ana 1Rl B\G kSitciallyi fadth abbut ABaYhbLORI3 B pE‘ﬂllO(D pattahigh equivalent

useful catalyst packages for hig ter
hytirighY ReRIH o e slenpidies ake Ma%iﬁaﬂyggﬁm abcrvé% typout 5 pef (32-80

M XIHBE 8 s f¥ciadly A0 UboRCS. 935 Gbout 3 pef (33.6-48 kg/m3).

It has been found that water-blown HR slabstock foams made with high
amounts of hydroxymethylated polyol (80-100% by weight of all polyols) tend to
form “tight” foams with high proportions of closed cells, unless catalyst packages
are optimized. Commercial grade HR slabstock foams typically exhibit a “blow-
off” duriﬂg their cure, when the cell walls open and the blowing agent is released.
This opening of the cell walls balances internal cell pressures with atmospheric

pressure and thus prevents or reduces shrinkage as the foam cools. Water-blown
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wi th one or nore of bis(dinethylam noethyl)ether,
triethyl enedi am ne and di net hyl hydr oxyet hyl am ne

w@ 2walo@ms3 for exanple a m xture of DabcoTM TOPOF/UTHHB4/012529
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15 and DabcoTM 8264 catal ysts. High resilience
sl abstock (HR sl abstock) foamis made in nethods
simlar to those used to make conventi onal sl abstock
fo Rsla ock, foans_are terized .i .
L A atn b bishe ke raeb g e SaPal e sorariafpn are more likely
PeiotAR] Mrodaéd fids Uieseft.0anthis enrd JaotibdaRlyepRd eshse When the

usi ng sonmewhat hi gher catalyst |evels, 20 conpared t
corsapmiToetliates) peSelobss R peRivalent, weight of hess fihan about 700. As a

l%lé t Qg ‘cfo:%xﬁs Celt g}ﬁ'?nli ﬂi@ss E'ﬁiiﬁioﬁgfhl%ﬁgmfegﬁgé undertaken to
form ons own only mnt water tend to use ower

I eomlnsthef cellat eButth addidionab measties natlude afist @w@kaple, the use of cell
formul atj ons hus roduce her dens

F =Y Bhe PRI, O FE TR AT 30 (s RERg open the
3.&ilsespecially fromabout 2.5 to about 3 parts per

100 parts. hlg1 ui.val ent 25 wei ght polyols. Foam

PP

denS| t j Bsisap i hat | hesq @ﬁ?}ﬁ%ﬁtarﬁ ’Eeéatﬁéo‘iﬁ’t ag igphalance in the
g'{el%gvf %&égﬁﬁt}}eﬁ'%%ﬁ‘ff? EL ‘fbﬁ&ﬁ‘n@b%ﬁctl%ng atscth@théfﬁl res. It has

as been found t
vvab®|n fmhmMHaR méatus¢owhidhoslow thed gelling hrehcfgm alow U Rsslabstock

of . hydr ox |, at.e ol yol - t of

D oﬁ'o§ Sx)na eéﬁ’%} gngl} g}ﬂ%o rlnaﬂ&%ﬂ?% g)rgr)syoli%?lhm%lggﬁns to %e made with
pr @wr‘ﬂolcﬁﬂaﬂ’ofand Ic@ﬁ@dlueﬁtlljr %, high Ipeslsomahaify@bn palik ag&sminimal or
t3 S}bq? Is,]glpggetlglé(n h opgéu-c ng%_sglfﬁsfmg]dﬁp l?% ﬁlfena %Oglgﬂefgg %lamine blend

WhghhtdiEaet 85d5-4084 bEHIRPEN-igf skt (19 RILAWNIE @U&1hatiéh of crosslinkers
released.” This opening of the cell walls bal ances

i nfremntie formulations dorese ofi 2 hydrorymeblevlpted prleaswith amaquivalent

vl B B ERSater e SUUE B8 Bl M8 e 085 P8R Jo0s and @

SI alistactkal Rligdinhtiok of(g'ngahbmbiaﬂlﬁd(eppécyaﬂy drganotin) catalysts from the
tions_are i kel not.to oduce thij
~ meBon  FAPS of Thparbraure i bhaobL8BeRhah fgrvo or more of

hygfeax ¥h®} hateddpal ab%blh@ﬁoxan IesipYsrbaeal that ghé velter- blown high
| ess than about 700 result, these foans tend t

shhydmexymeiyiatad @plypbﬁ&i Slﬁbﬁ@‘i]fr fogrp faxmuplation by éﬁb%tanfsaﬂy devoid
Op&N c{o@ﬁn s Sontd gl? rhg@?ﬁxﬁétﬂ?ﬁltedr%wf f %l B &highd equivalent

exanpl e e use opéners i n t
f ownighhtéspecially uprto abomglaqﬂeeqﬁwaﬂmttomtehﬂwamd ba sulstapaally devoid

the, cells | ieved that .thes bl
B e A e
"gedthiysgs. and "bl owi ng" reactions as the foam cures.

It h 10.b f d that h

el | noCARERH ofhog) P PRGNSR BEReble for thess Water blown, high

hydroxylmethylated foam formulations include a mixture of N,N-

dimethylpiperazine and N-N-dimethylhexadecylamine (such as Niax™ B9,
available from GE OSi Silicones), and a mixture of triethylenediamine (such as
Dabco™ 33LV, available from Air Products and Chemicals) with
bis(dimethylaminoethylether (such as Niax™ Al, from GE OSi Silicones). A
mixture of a about 4-8 parts, especially 5-6 parts of a 33% triethylenediamine
solution to 1 part of a 70% bis(dimethylaminoethyl)ether solution is a particularly

suitable catalyst package for such HR slabstock foam formulations. Such mixture
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foans made w th high-hydroxynet hyl ated pol yol .
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m nimal or no shrinkage. Anmong such neasures include
(a) use of a toluene diam ne blend containing 25% 40%
of the 2,4-isoner; (b) substantial elimnation of

Crﬁsﬁiv'aﬁ §us1 ufsé&’% taﬁearfxgﬁrﬁuﬂggﬁa' St (59 rt1(f E(\),@; %ﬁtpa(gi‘;s per 100

hydr oxynet'hyl at ed pol yol n equi vale
grearte ywvlemlnthﬁgh eqasmieniawlvélghgpd&b]er than 725 up to

about 1, d) t.an t| al m nati on of

or ganorrltceéiil Slaisc’:od?e(gs pfglé?‘gﬁv (é)gﬁoq*flf Flants a5 9L compmgply employed

t hie cohoemmmaﬂ DR sldﬁaﬁd&kqﬁaﬁlﬂﬁﬁﬁumms' R8alRRaR A14SE used in HR
nore of ~ these nmay be used in

Si or
oﬁri%?%%‘ilﬁ %fmfv‘\ga mnéfl’émge@ethyaltrowthma&d polpelrof the invention.
hiTis @tﬁw&eeéwaéﬁx{%ﬁ} gcivf’xpkogg{%ﬂgﬁlﬁl (%g’&{l g{é Ii'?avels (80-100%

fornul ati on be substanti Cro

c divt weighh 9@ a1 pabyols) |o§h3§d{ropmmythy§aheﬂ PORBIOr Shltgib‘le rsuch surfactants

e h | al |y about, 1000

ol FlveE botyBRE RiafineiakBinal o Rragartpoipther eroups. A
orayétableetlass oftpoﬂmﬁlakaymi Bolymerspiaklides kidse SURS tetthindhp Yo about 20
devoi d of otin catalysts, 25 Catalysts that are
pahPFae EPfO“? g@ﬁ stipted py, ﬂmﬁw@%um drerpmglggulenj §hch polysiloxane

h
o%&ﬁ%s%%ﬁ?ﬁ%ﬁ%?ﬁ%@t?ﬁl@bé%t' PHy g %réﬂpxb&f Gvery 3-8
a

N-S ?S?IF?EFWﬂ’ hé @e@%r&m%@tbmmuas préferablly B8ye an average atomic
a\fﬁéés&mlaﬁoﬁﬂ' %O@‘he elnldggp@% @ﬂg&g@%‘ a)l('gtaﬁ%q P)g%ilyepolymers of

triethyl enedi am ne
f rethylgne oRided m@wlaredoﬁue mrcalmsixtittet Bf Sthylene oxide and propylene

th oet h her C Ni axTM A, fro
Qe BBl o PShRer e Sl SH1E Il orin Shrrcisimte Shat are useful
eﬁﬂﬂﬁdeam)a/bcEWGD@HSBS Wabgo™83HCEOL LN SBEIAMDES180 surfactants,
solutiqQn to 1 part of a_70%
bi?¥¢ ?ﬁﬁtﬁﬁ%a‘ﬁr noednste) BiadY E800R isurfaptang, available from GE OSi

P&Silidonks, alrdYTegdktiab @689%@! LSt ET£ g 3655 Tegostab™

sl abst ock foam f orarrﬁll;atl ons. uch m X
2 B3P0 988 Feeoxtah BSZOH 41252, amlhﬂ!i(eaﬁ'bmgﬂm@dl&sdh&ﬁdt

in an out 2 to,about, 0.5 arts

parts %m\/\/%% B%ﬁ‘ﬁ)ﬁu g é Eﬁ?‘?/ apeerdingd qﬁo IB?S It’Eanﬁ%rmg the
alrs%mtdmabsn (ﬁ(ﬂykﬂd cbiih@bsﬁibhl eiheding r f}@rﬂio&%n%ﬂ%ﬂ c@flﬁ’alnmg polyester
corr] pa%/) %E gfi‘% i n,conventional HR sl abstock fo

f 8P} RIS & Plowingagent pssurdaciant) te clesed mold where the
S Faxpsing GKadt@aMales Q}Hc@ttb 9?&1&6@'&1&%3 foam. Eixhher a so-{:%]led “cold-

hydr oxymet hyl at ed pol the 1 nvention.
c Boddipge Rracpssyin @frhmh éw@ldrlﬁmoatpmmt&'}bmgalﬁmangy labote ambient

I ?éiﬁﬂa Yoy, aL | pol S
hydr o%?ﬁ?tgﬁ ]ﬁ% ed qﬁln?h{)r UI % & gﬁtglﬁ réﬂ?‘f‘%@f’%ﬁ‘?f@" drive the
| plattey chan b@hse;ll I@Dlé-mmldlﬂlb}pﬁ‘&de@sd&aatb Poefeieditd pkodilce high resilience
oﬂﬁe‘&t fog Bgltl]sel{lesgl: l':ggldecﬁ foams tend to be in the range of 2.0 to about
5.0 pounds per cubic foot (32-80 kg/ms3).

The polyols of the invention are also useful in making foam via a
mechanical frothing process. In such processes, air, nitrogen or other gas is
whipped into a reacting mixture containing the high equivalent weight polyol(s), a
polyisocyanate, and optionally catalysts, surfactants as described before,

crosslinkers, chain extenders and other components. The frothed reaction
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pol ysi | oxane polyners preferably contain about one
pendant pol yether group per every 3-8 siloxane units.
The pendant pol yet her groups preferably have an
average ataqmc s of _about 2Q0-1000. The pendant

poPyErRs B’ﬁ&u"ﬁ?@ﬁ@ Jpplied R spbstnafershere it lseﬂq%‘y]i‘éﬁ@ to cure to
0Xiof8, arPd ARY¥SENENANr A8y 2rBinthy 5@19&‘%@)5*& kgﬂfcym W ortance is

and propyl ene 15 oxi de. Exanples of comrerc
avidie| abhetipR dfoampetuwithc amrattachbd pobneethset ufushionc | Sdeh carpet-

bcoTM DC2585, Dahcol. 043 and DabcqT 0
SO R ces, off REb e o B0, BERERT Parmb 35 6572810 and
U-2009)76ur factant, available from GE OSi  Silicones,

and Te stabTNI$N§681 Tegost abTM B4351, Tegosta?TM
B8631, Secopene tRANO VERHOT €5Bibtty SersTal Beneticial and unexpected
?Uﬁxfoﬁé"xttfé@t Sar@U@hHFine cdhpMmiddh &b HAS&HRHEL - Bi@eﬂ@{* d@vol-based

oam can be made according to the i nvention
t rigamt cFhd fogm ¢fcthe dueantionttendptn sadiibis dmposietliresistance to exposure
i nel ydi y - CO | Nk |y r -polyol., .
ooty LGB HBE BN U BB IR hoge B HEve inoreased
cl wsisthnveltd sudeellal gdmefadp cistblogati@n cthickn résaltisSfrgrh @kpodude to NOx
pr oduce hgped foam . Either .a sp-cgl]ed "col g-
etz PSS oA BiFSEHd hAa A% <. fieihies g foam of the
Si igRbhticRsfkerY e BB S iAPIvEd thot ol BFAMIIRL Ures, or a
“hot - nol di ng" process, in which the nold is heated to )
drive tHee feam of thednpantipgels, uednljasnbreiifige mushiosings automotive
ar f hi i1 : I .
eRePPE SUIEIoAR, BAAMER AR PRl B8 fning and
2. énergy atvenngerberd papphidstigesy cuwhrmetf datkind?- S@kkighgB)and other

I T A e (TN

pr oces SEie folloWingéxdanglenarprovided t@dkustate W PREALION AL are not
a reacting mxture containing the high equival ent )
weitgndeg ooy Bimits yhe gcopgotherestc yal aarts srd ResmiAgs gre by weight
CabdbdsSdtherwivs lagiAa04 S as described before,

crosslinkers, chain extenders and other conponents.

The frothed reaction -18 WO 2004/096883

PCT/ US2004/ 012529 mixture is then typically applied

to a substrate where it is permtted to cure to form

an adherent cellular layer. A frothing application of
paEtdamplean-d nportance is the formation of carpet with

an attaghed. pol yurethane cughjon. Such carpet- backjn
proces i@’”g}ee R9, f‘"?tbé‘@ﬂ, }1'06? %ﬁ%\‘r@%@}nﬂlﬁs -9 sarepgpadf From the
NOSoly $he BifameS inAllskior set HBfth/ - TAI&M .ac eR/adhRondtRylhBl polyols

i nvention exhibits several beneficial and unexpected
constitute from 20-65% of the total weight of high equivalent weight polyols in

these formulations.
The hydroxymethylated polyols used in Examples 1-6 are as follows:
Hydroxymethylated polyol A: A polyester made by reacting 9,(10)-
hydroxymethylstearate (prepared by hydroformylating and reducing methyl
oleate) with a 625 molecular weight, poly(ethylene oxide) triol at a 6.51:1 molar
ratio, using 1012 ppm stannous octoate (City Chemical Co.) as the catalyst. The
resulting polyester has a viscosity of 2920 cP at 25°C and a hydroxyl equivalent
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properties, particularly in conparison to
conventional, pol yether polyol-based foam The foam
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to exposure to ultraviolet light. The foam of the
invention also tends to have increased 10 resistance
to so-called gas fade discoloration, which results

from exposure to NOx . caonpounds that are conmon nly
pr¥&iEnt (hshens gearer analye) ofrin Hie, angd a5 meRUEakatter removing

I YRRkl Qﬂza}ﬁﬂg e Richials (Mﬂ?vﬁﬂum@f&?&l}mﬁt&aﬁ) frdrh Yihe polyester

The foam of the invention is useful rniture
cushyelni Hag, pelnesterobiyen Meaf Blﬂgﬁ aauMemft5298, and a polydispersity of

d af t}b%&%grggt%k 9%&9 gngef Ak pI s!lno Qséragé Q %%é:r%gnllgtg N9 g7 hydroxyl

cat

bagtk)lupg’mogml@et [ negdﬂﬂdrnmﬁ;hﬁateda@blybba‘t | @RfesbotidsMib Cétructure I,
conyenti gnal oI etgane f oans, are used. fl_é

f oVPERAM S 85kl EBPURA & BPOUPF i pYhiete ™ i9e or 8 and nis 8

I nyent TR Rlolpégteﬁécﬁ'xtﬁlﬁts anl fVesspdest aboud 7.914 gﬂoﬂﬁs/ﬁGEfQ&er molecule.

t her eof . arts and percentages are
unl ess Hyﬂwm@ylﬁ@dmlﬁﬂ B:24 Elxﬂi*tﬂre@ade @Yﬁe@xtlm @ mixture of

2o PRAGB Hy ROT A s BPGTR AT Ao i o

I—Iyﬁﬂ&amlmhlaylvealght po]ygethﬁlene oxrgle) tridlent far ©169:20nala¥aatio, using 827

S T LT E N ——

| nh@(éimcaéityloiﬁB’mOecPiﬁt beid, %V\Eydroﬂfldarqﬁiﬁbéﬁ@itr\yéléhﬁgf 761, an Mx of
A pol éester made. by reacti

hy @Mnﬁ 2B Wba(qﬂhéb%ne@ﬂl%y ﬂa;nﬁg oﬁﬁwmerhs@ated polyol B
d I I ar

el U POVTROY L6 SRS, 8 TG popomotonie

r atlydroxymietylated 2 opywirBstoaresperslsdotstatctured tW)heEdian ®BalO-and n =

Co, h | Th |

8t B M ST ang S ECH. & A eh B otecl e eroups are

-18 mmtd@@c&wﬁh@ﬁ&ﬁﬂy BEAL lé%ﬂ%h&ﬂ-ﬁ5ﬂ% +Weisal® ox t&( A2 groups in

end ou anal yS| ). of and Mwv are neasure

af ‘f" ViTg 4 e%%‘t‘@dms‘t’%hcba Y§ Uit drtiigrls, éﬂrﬁﬁrﬁlllliﬁ in which w
i nist 1@'&)15”160 QKR oA oﬁﬂsomdfrtﬁe %Lélexﬂlﬁﬁer QPAYQJouthﬁxe Al groups
pol yester has an 118, an Mw of and

potopgtitige rashOtl*y 38#%, Mgrqqye mnmhybmteaﬁ Q%L Y3 gmuhasonstltute

SPO@ao\éngan%%,e %&I %Bgéﬁééﬂﬁﬁﬁie% ﬁf)gq L 2 d%;lr ?ﬁgl ) BTOUpS constitute about

c 05.0%shp matigltt and rapprenimately eqha:raham I?folbq)er&ntagﬂi)t Mthe average

A ﬁ’}gc{%lélgﬁ fargcecio';‘ilali%; 8# t%% A tg]rovl\fli;)is gg aﬂgdtsl.& nd %hea Qgerggela §ve1ght of the
A groups is about 333.

Hydroxymethylated polyol C: A polyester made by reacting a mixture of
hydroxymethylated soybean fatty acids with a 625 molecular weight,
poly(ethylene oxide) triol at a 6.03:1 molar ratio, using 701 ppm stannous octoate
(City Chemical Co.) as the catalyst. The resulting polyester has a viscosity of
3450 cP at 25°C, a hydroxyl equivalent weight of 755, an M of 2858, an My of
4304, and a polydispersity of 1.51. Hydroxymethylated polyol C has an average of
approximately 3.5 hydroxyl groups/molecule. There are on average approximately
6.7 A groups/molecule. Hydroxymethylated polyol C corresponds to structure I,

wherein X is ~O— and n = 3. The A groups are a mixture consisting mainly of Al
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hydr oxynet hyl ated soybean fatty acids and 9

(10) - hydr oxynet hyl stearate with a 10 625 nol ecul ar

wei ght, poly(ethylene oxide) triol at a 5.99:1 nolar

rati o, using. 827 ppm stannous octoate Chemi cal _
cOglyue%m whichdr 18/ 13 qin b, Adsgrotphi Wb!o}ﬂéé%/ér’" s ifald, A3 groups in
Vi [ P ' I {

el SRR b Y e AR ARy M N G K 2 roups. Ofthe
poﬂoy'ail m[mabe‘n ol fofgrdurs9. theiAlt cgrymﬂ ognsittett pbbytoB3B%, A2 groups

grc8 %’2 u z)ggf 38f3fa p@éo%unat el t1?%fe e%%ﬂg%%f’ éti groups constitute

CQiHo&S BQJZG@ dnd A% gt@ipdrenstitudd abeitns. Yo lﬁy w&ghﬁmﬁimﬂ approximately
There are on average pr oxi rra{1 %r
gr%'ﬁ Femeoreian percenagen). ’f%ﬁ%erasee y orﬁ'&ﬁuaraeonahty of the A groups

cq@ $hsht 1109 9Bé @hé/ara‘raéé werg% eetﬂem Muu%'a ifhBout 453, 13 or

A2 groups in + s 1Is A3 groups in
V\/nl ch, ydrqaxqu:thy—lated polygl DAA plirsber madwlhyclteamtlng € mixture of

e T m T v RN AT e e

grﬁﬁﬂipﬁo]eaﬂai‘ weighe, mﬂﬂuthy?béi'xé&ﬁdeéﬁngl AP 5.98AN@blak Whio, using 1365

bout 2.2% 1 t t 29 d AS
Srlgﬁlbg Qg.f pé‘ﬂ? g,f)s rl‘%lclg]o %%,aea,:g? v Zlér ealr']es ting polyester

aﬂﬂs%bﬁ@és@dy)’ofeﬁﬂmb@' £35°0D hqu@%@@ REARERht wm&t of 754, an Ma of
aver age hydrox‘%‘/zh functional it the A group

abilp, an v ahd3thande rpab’élsmersgm ofpt.66. hé‘Iydongsmr#axlated Polyol D

mqugt %’33%’85%%. ng QBWE% §qﬁ%¢%§ 8@9@!}2@ e%l%?ﬁ%ere are on

Sveesge hpproximatelis 59 th aoﬁﬁsﬂnmblcekeul &Eydmekghéthylated Polyol D

ene ,oxi.de) .triol .at,a 6,03:
o SR BHse e WhBteiRrt I LBy Yitiiom halTheoRy ergups are a
t htixgateadoysisting iRaibBS O Al REoupR MEFhiEh hasSn & 18 6 q5I A¥ groups in
of . 3450 cP at ZSC a hydroxyl equi val ent \é\l/glght of

75%hich Y R+ sns 14583 ssprmmindthide w8 a4, s Akds 43, A4 groups in which w
Pak Y §P§Bshﬁ&’ K gloupd: bY QBQ)%@%@&E# RQérXQbs, Gnag: groups

an average of "approximately 3.5
gr@upfsiﬂm labewl 83.9%h ér?eglamps @nnﬁmetcagbowtp?ﬂ Whi Adt gi‘byps constitute

a7boﬁ‘t 9ot gﬁztl ?%\? % uL nstl ’ &%&Qﬂ)ﬁa%ﬁéj é%?%%/)%gﬁ &oxi;]stlztute about

correspond P& ure
3.5. G%d)sA\n@[ghﬂ[:(anad@ramma)télyrﬁeCwmé sitdlang pmbﬁfa)ge@f Nhe average

04/ 096 3 / US2004/ 0 29 s in
%Wdﬁmei ynetignaliey ,éT e gt gropRs rsna A Gand ee‘serr@ Vraalght of the
A&Agfdﬁ%ggshmbut\@ggch V+r +s +t |s 13, A4 groups in
which wis 14 or and AS groups O the total

nunber Owa@*WbﬂaWé Rolygl odps Borenlyestare misdat by reacting
égt t 3%
cor%str?ute out 5087??/‘ Z gfo%ggigco‘ﬁ% t:a?utés‘é%f’g;n oléttilar weight,

poly(ethylene ox1de) triol at a 5.95:1 molar ratio, using 891 ppm stannous octoate

(City Chemical Co.) as the catalyst. The resulting polyester has a viscosity of
2730 cP at 25°C, a hydroxyl equivalent weight of 904, an Mn of 2347, an My of
3612, and a polydispersity of 1.54. Hydroxymethylated polyol E has an average of
approximately 2.6 hydroxyl groups/molecule. There are on average approximately
5.2 A groups/molecule. Hydroxymethylated Polyol E corresponds to structure I,

wherein X is ~O—, and n = 3. The A groups are a mixture consisting mainly of Al
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5 about 22.2% and AS groups constitute about 5.9% by
wei ght (and approxi mately the sane nol ar

w@ergenssyes). The average hydroxyl functi onal P€TUSE004/012529
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the A groups is about 1.09 and the average wei ght of

the A groups is about 333. Hydroxynethyl ated pol yol D

A pol yester nmade by reacting a m xture of

hydr oxynet hyl at ed soybean fatty acids_and 9

( 18rPuRs/HY Ghiskan e isider B, e%ﬁoﬁp&m whichos+ aol isul4ais3 groups in
thyli@n

r ok v B Y TR SR B R e o0 o o R nh T fopoe. Of the

Cotoyalagumher ofit/algystns, The Absarbups goxpntitymtabout BEAS% A2 groups

VLSS ot SB35, BG4 By corse
p Oeibbdt 26R%idnd A5 glod)s. cohyiitax wbBhthy. Dot l%dwgiglhy @hndapproximately

an aver age of appro tely 3,5 hydroxyl
FRORaLad [psTcenfages: Xigaawrfse b%‘ioéf{f}efuélﬁb?%@tﬁﬂf &he/A groups
18 a/ao@tr PUPShARhE G 8ee mfgh@ %Y%R&mp%qs E%ﬁftoéz
corresponds to structure , wherein 1S -0U- =
3. The thgum@p@eafoemaﬁlxamnhu rle9 emme@tamqbumg mhey f(ﬂl‘owAilg general

8rr$_rld?esdﬁrg :le g%?p%n@s e§ce§§ e Rﬁl?fish)cyan%ie F\Hi ogg@l_nc{\‘c\‘;ﬁ (éaq:alyst are

131,ndetgxllyu pﬁatén&dwhid: IWelghedl ﬁltada ©he ]tﬁl,arﬁlﬁdpdk‘ityg biPScup. The
o e total gg) roups 6 roups 20
GBI AL BiSHRe rs}c%seﬂ%l I§r 59 BT R Bum bR mizer. The tin

3 %eat ity st\3isPeAsHIShC Pl aink! 14t tBen 3RAM t2tH2%tirfé SRR nts and mixed
constitute about 19.1% and A5 groups constitute about
5. oapypdditional 19 secongs pbkBotrany Thepolyigeeyarsiteis then added to the

per.ce f t
T
thpmuréd gntlupsl5” xabifux E)36(45ZX Hy ot @8y em) wdodercbox lined with a

p;?;ﬂ\{ 95@{1?1 9$ xgsi ﬂs ?’%’?’{P ata §g€ﬁ PYpraighs under a ventilated

nofu@tlhadd. Wheghtire thew k)lffi(c@& hi | seikie X sideaget dddbulhitéed for physical
5.95:1 nolar ratio, u3|%ﬁ@891 ppm st annous octoate

( Cﬁ)qoyeléﬁ @ﬁqeéaqne%u?nggxst tqgs&pgqtl}gq destgnationd)3py 11-,—@5 with results
polysaicaledi@sray i scosity of 2730 cP at 25C, a

hydr oxyl equi val ent wei ght of 904, an M of 2347, an
Mv of 30 3612, and a pol ydispersity of 1.54.

Hydr oxynet hyl at ed pol yol E has an average of

approxi mately 2.6 hydroxyl groups/nolecule. There are
on average approximately 5.2 A groups/nol ecul e.

Hydr oxynet hyl at ed Pol yol E corresponds to structure |
wherein X is -0-, and n = 3. The A groups are a

m xture consisting mainly of Al -21 WD 2004/ 096883
PCT/ US2004/ 012529 groups in which m+ n is 13 or 15,
A2 groups in which v +r + s is 14, A3 groups in
which, v +r +s + 1t is 13, A4 groups in which wis 14
or 16, and A5 groups. O the
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t he same nol ar

constitute about 32.5%

and AS groups constitute about 3.2% by

A2 groups

nunber of A groups,

wei ght (and approxi mately

about 37.3%
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Not€#® to Gdble! 1:0 NND--nbt Getertdinddd)1ANL. T-averadey furRtioRality; 8160 Inolecular
weiﬁ%, HaBd¥mAedbolymer of 87% by weight propylene oxide and 13% by weight
ethylene oxide, available as Voranol™ 3137 polyol from Dow Chemical. 2A polymer
polyol containing Polyether Polyol A as the base polyol and 43 wt. % styrene/
acrylonitrile solids, available as Voranol™ 3943A polyol from The Dow Chemical
Company. 3An optimized amine catalyst blend containing bis(dimethyl
aminoethyl)ether, triethylenediamine and dimethylhydroxyethyl amine, available as D-
8264 catalyst from Air Products & Chemicals, Inc. “A silicone surfactant available as
DC5160 from Air Products & Chemicals, Inc. 5A silicone surfactant available as 1L-626
from GE OSi Silicones. 6A stannous octanoate catalyst available as T-95 catalyst from
Air Products and Chemicals. 7An 80/20 blend of the 2,6- and 2,4-isomers of toluene
diisocyanate.

Foam Examples 1-9 demonstrate that good quality foams can be made using

conventional catalyst/surfactant packages when a hydroxymethylated polyol constitutes

~ from about 20-65% of the weight of the high equivalent weight polyols. In all cases,

“blow-off” occurs during the foaming process, leading to a good open-celled foam that
does not shrink when cooled. i

As the content of the hydroxymethylated polyol is increased to 65% by weight of
the high equivalent weight pblyols, some coarsening of the cell structure is seen when
the DC5160 surfactant (Siliocone Surfactant A) is used alone. In example 6, this is
overcome by adding a quantity of the 1.626 surfactant. The L626 surfactant is believed
to be a mixture of a silicone surfactant and a diluent, in which the surfactant has the
structure MDxD’yM, wherein each M is independently (CH3)3SiO12 or R(CH3)2SiOu2; D is
(CHs)2SiOw2; D’ is R(CH3)SiO2s; x is 85-220, y is 8-40, and the R groups are mixtures of
a  1400-6000 atomic mass polyether group having the  structure
—(CHz2)x(C2H40)a(CH:CH(CH3)O)R’, in which n is about 3 to 10, a and b are such that
that ethylene oxide residues (i.e., -C2H4O- groups) constitute from 30-100, especially 30-
50% by weight of the R group, and a 300-750 atomic mass polyether group having the
structure —(CHz)n(C2H40)a(CH:CH(CH3)O)sR’, in which n is about 3 to 10, a and b are
such that that ethylene oxide residues (i.e., -C2H4O- groups) constitute from 30-100 by
weight of the R group.

Examples 10-15

Flexible polyurethane “box” foam Examples 10-15 are made from the

polyurethane formulations set forth in Table 2. The foams are prepared and tested in
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hydacp)gmnthy]atee}s sgsfbean fatty amds 9 (10)- hydroxymethyl stearate and methyl
stearate with a 625 molecular weight, poly(ethylene oxide) triol at a ~6:1 molar ratio,
using tin (II) octoate as the catalyst. The resulting polyester has a viscosity of 3168 cP
at 25°C, a hydroxyl equivalent weight of 660 and an M of 3770, an Mw of 4647, and a
polydispersity of 1.47. Hydroxymethylated polyol G has an average of approximately
4.8 hydroxyl groups/molecule. There are on average approximately 7.6 A
groups/molecule. Hydroxymethylated Polyol F corresponds to structure I, wherein X is
—~O-and n = 3. The A groups are a mixture consisting mainly of Al groups in which m +
nis 13 or 15, A2 groups in which v + r + s is 14, A8 groups in which, v+ r + s + t is 13,
A4 groups in which w is 14 or 16, and A5 groups. Of the total number of A groups, the
Al groups constitute about 34.2%, A2 groups constitute about 86.2%, A3 groups
constitute about 3.1%, A4 groups constitute about 23.4%, and A5 groups constitute
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Foam Examples 10-15 demonstrate that good quality foams can be made when a

hydroxymethylated polyol constitutes the sole high equivalent weight polyol. The 1.626

surfactant (Silicone Surfactant B, described in Examples 1-9) provides the foam with a

fine cell structure and good surface appearance.

In these formulations, certain

conventional slabstock foam surfactants tend to produce foams having poorer cell

structure. Decreasing the amount of organotin catalyst (a gelling catalyst) in Examples

13, 14 and 15 (compared to Examples 10, 11 and 12) results in a better blow-off,

resulting in a greater air flow and lower foam density.
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to st.ructure I, wherein X is —O— and n = 3. Hydroxymethylated polyol A corresponds to
structure I, wherein X is ~O— and the A groups are Al groups in whichm is 7 or 8 and n:
is 8 or 7. The polyester contains an average of about 7.7 A groups/polyester molecule.
Hydroxymethylated Polyol I: A polyester made by reacting a mixture of
hydroxymethylated soybean fatty acids and 9 (10)-hydroxymethylstearate with a 625
molecular weight, poly(ethylene oxide) triol at a ~6:1 molar ratio, using ~1000 ppm
stannous octoate (City Chemical Co.) as the catalyst. The polyol is made in two batches
which are blended. The blended polyester has a viscosity of 3570-3940 cP at 25°C, a
hydroxyl equivalent weight of ~775, an Ma of ~2625, an Mw of ~4330, and a
polydispersity of ~1.65. Hydroxymethylated polyol I has an average of approximately
3.5 hydroxyl groups/molecule. There are on average approximately 6.1 A
groups/molecule. Hydroxymethylated Polyol I corresponds to structure I, wherein X is
~O-and n = 3. The A groups are a mixture consisting mainly of Al groups in which m +
n is 13 or 15, A2 groups in which v + r + s is 14, A3 groups in which, v+ r + s + t is 13,
A4 groups in which w is 14 or 16, and A5 groups. Of the total number of A groups, the
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SAG factor 2.7 2.8 2.9 2.7 2.7 2.9
Hysteresis, % 45 49 53 N.D. N.D. N.D.
Resiliency, % 40 36 36 42 39 39
Guide Factor 7.4 7.9 8.2 7.3 7.2 8.3
Air Flow, cfm (L/s) 3.1 2.4 2.1 4.5 4.1 4.1
(1.46) | (1.13) | (0.99) | (2.12) | (1.93) | (1.93)
Tensile Strength, kPa 89 80 78 60 61 75
Elongation, % 142 128 102 279 266 194
Tear (N/m) 426 337 309 88 93 71

1-3,5See notes 1,3, 4 and 7 of Table 1. 4A stannous octanoate catalyst available as T-9
catalyst from Air Products and Chemicals.

Examples 22-31
High resiliency slabstock box foams are made and evaluated in the same general
manner as described for Examples 1-9, using the formulations set forth in Table 4.

Results are reported in Table 4. Density and CFD are measured by DIN EN ISO 845-95
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grojigs 1®net1tmt5 abQuig r&2fps by n weligleh (and- approgimsteld,thd3same molar
pergﬁﬁ%g S?N H‘ge fxer&ge &arod%hf%ag{nm o%%@ AtAgﬁé)%P%tl gbout 1.20 and the
pagebesight of/-’thl TAD@H@&ps isebout 834 WO 2004/ 096883

Cgé us2004/ g roups constitute about 33.8% A2
oxXHMet y afee Falyol £: 39 polyestan madeybrg l‘eq%lﬁgthy[dg@gmethylated

soy@&ﬁlufatt%f 85@s M4 %EQ%ncﬁQrﬁﬁﬁx‘ {dift apﬁy{etl-]}?eg’e/ oxiBB P at a ~5.5:1

groups constitute about 5.1% by
molap priox iusingt WQOImns atannmad emover(ﬁiem@gae@:al Crm)eaaﬂercagdyst The

I \ ups I s.a .
pob?r%%r?ﬁd\eé %&teérﬂ%t & Vel gZP ch% %%SJ’R 1%é‘%gr uer%mf b‘gﬂ? Pof 743, an
M. 8836273BakbhéV3 oB(%%L and alfolidisgdd¥sitP 0201286, IGalrpoAtsth§lated polyol

Pol ether : 50, 80 .65 50
K hﬁ?a &yﬁmﬁe@ a)é g@u@eteggggohjﬁlrexﬁ groups/molecule. There are on average
approximately 6.5 A groups/molecule. Hydroxymethylated Polyol K corresponds to

structure I, wherein X is -O—~ and n = 3. The A groups are a mixture consisting mainly
of Al groups in which m + n is 13 or 15, A2 groups in which v + r + s is 14, A3 groups in
which, v+ r + s + t is 13, A4 groups in which w is 14 or 16, and A5 groups. Of the total
number of A groups, the Al groups constitute about 40.9%, A2 groups constitute about
29.4%, A3 groups constitute about 1.8%, A4 groups constitute about 26.6%, and A5

groups constitute about 1.3% by weight (and approximately the same molar
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Pol yol H Hydroxynethylated O 0 0 20 35 50 Polyol |
Water 4.5 4.5 4.5 4.5 4.5 4.5 Anmne Catalyst A2 0.12
wO2M2/00882 0.12 0.12 0.12 Silicone Surfactant P@BUS2004/0112529
111 Oganotin Catalyst B4 0.2 0.2 0.2 0.16 0.14
0.12 TDI-805 57.8 58.1 58.4 57.4 58.4 58.8
| socyanate I ndex 110 110 110 110 110 110 Properties
Density, kg/MB 21.1 21.3 21.4 22.8 23.4 22.5
Conpression Set, 75% % N.D. NND. ND. 3.5 4.7 7.8
per@RbngedD V' hk Baegd dBoxy] SumdtionalkyDof tHeDA groups,is 40%ut 1.0 and the
avekPa 151%.12 %ES 4 175. 9%}66;_5 (?167. 5 187.4 SAG factor
e ViPIghtptgho Agrguns & 4pout g26-or esi s, % 45 49 53 N. D.
[restlofDpads. 1Etentﬂgauy|bﬁm;y % 40 36 36 42 39 39 Cuide
Factor 7.4 7.9 8.2 7.3 7.2 8.3 Ar Flow, cfm(L/s)
3.12.42.1454.1 4.1 (1.46) (1.13) (0.99) (2.12)
(1.93) (1.93) Tensile Strength, kPa 89 80 78 60 61 75
El ongati on, % 142 128 102 279 266 194 Tear N m 426
337 309 88 93 71 1-3, 5See notes 1,3, 4 and 7 of Table
1. 4A stannous octanoate catal yst available as T-9
catalyst fromAir Products and Chem cals. 10 Exanpl es
22-31 High resiliency slabstock box foans are made and
eval uated in the sanme general manner as described for
Exanples 1-9, using the fornulations set forth in
Table 4. Results are reported in Table 4. Density and
CFD are neasured by DIN EN | SO 845-95 -28 WO
2004/ 096883 PCT/ US2004/ 012529 and 3386- 1- 98,
respectively. Airflow, tear and resilience are
nmeasured by ASTM D
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average wei ght of the A groups is about 326. [rest of
page i ntentionally blank] -30 WO 2004/ 096883
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ﬁ%—w rablS ! 3 get iiBed ié‘o@egmeropo o%wnatg 2 3000
copaleciar s E:) em éﬂe 138 30dess ' pal oze Wh % styrene/
atcry vailglle gp Vorgdux™ £ 480 polyol gam ¢ Bow Chemical
MicuRpAny. ch +'obfwtmakch<‘w\| eguivalesnoppight] rapdom copolymer of
~@rpprlong ogjsle~and ethylene -oxgled epmmereiplly -avaflgblooay Voranwl® 4053
fremdlow Shepdcall &) 33% tm{ethrylene Jliapding)sofutid@ aaildbidicormercially
A a8/ m Dabeo™ D4 3‘3L@d 7froin ~ Aid r Products am&/~1 Chetdcalsl A
1higididéhyMminoéthl)ether cathllyst ecmmesclally abailable; #¥bn)OGE OSi
C)Silitbriks asNTAx®A Mcalyat: 6A miktur®@ of M, Nedinbeth9lpidd?@zihe and N-N-
dimethylhexadecylamine, commercially available as Niax™ B9, available from GE
OSi Silicones. %See note 4 to Table 3. "Tegostab B8681LF surfactant,
commercially available from Th. Goldschmidt. 8See note 7 to Table 1. %A 65/35
mixture of the 2,6- and 2,4- isomers of toluene diisocyanate.

All of Foam Examples 22-31 have good properties. Foam Exarhples 22-28
are very “tight” foams which need to be crushed heavily to open the cells and
obtain good airflow and minimal shrinkage. None of Examples 22-28 exhibits a
“blow-off’. Examples 24-31 illustrate various approaches to modify the base foam
formulation of Example 23 to obtain blow-off and reduce the need for crushing. In
Examples 24-28, the amount of organotin (gelling) catalyst is reduced and then
eliminated, and the amount of cell opener is increased. In Example 29, the gelling
reaction is delayed by using a toluene diisocyanate blend having a higher content
of the 2,4- isomer, eliminating the crosslinker (diethanolamine) and by a change of
catalyst. In Example 30, the crosslinker is again eliminated, the same catalyst is
used as in Example 29, and the same toluene diisocyanate is used as in Examples
23-28. In both instances, the selection of catalysts allows a blow-off to occur and
foam that requires only light crushing is obtained, even though no cell opener is
used. In Example 31, an elimination of crosslinker and an increase in triethylene

diamine (blowing) catalyst (compared to Example 23) results in an acceleration of

the blowing reaction, resulting in good blow-off and a need for only light crushing.

Examples 32-40

Polyurethane foam Examples 32-40 are molded foams prepared using the
following general procedure. All components except the polyisocyanate are
individually metered and weighted into a two-liter cup. The contents are mixed
for 20 seconds at high speed using an impeller-plus-ring type mixer. The
polyisocyanate is added and mixed vigorously for three seconds. The contents of

the cup are then poured into a 40 X 40 X 10 cm aluminum mold that is heated at
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-~~P-i U ~P~AU | 4F+WE-i vU 31 WD 2004/ 096883

wWEOAOER8D4/ 012529 Notes to Table 4: N. D. - not PCT/US2004/012529
determ ned. | A polyner polyol containing a 3000
nol ecul ar wei ght pol yether triol as a base polyol and
40 wt. Wbstyrene/ acrylonitrile solids, available as

Vo ux M | fr n1T Dow Chemi X
ShBer Dlptaing ki 8 mimidho Oa’a’ﬁ.%%ﬁfh%'e?fam demolding, and
I ahdf B e ok LoBY af 56 rolaeipy hanfdidy fdetaRsnat MHé €38 formulations
oxi de, commercially avail able as Voranol%r) 4053 from

Do dcpleisiceh Propepbiesnaf the reyulting fRaves 2u¢i seb fersh in Tebles 5 & 6. CFD,
av;
Pr%g%%%? &éa"ﬂolny 3%7[)?9?9 QM g?ﬁ]frlloet hﬁ:lc; nﬁ%ressmn set
5 caarallymsuceﬂmmocdlaglty Aﬁ’BMI ]akﬂ5§4f(}30 nD&siﬁ';)Sis mBhasuredreesording to

Nm mﬁ% 8%6 tﬁ%r ﬁ?@ge% %&r% Bl%{gue is measured using DIN EN SO

di 388596, NFxBcREesdibm Set i6 BBIBHLRIdA cyrdavtid BhUsL$F-92,
Ni axTM B9, available fromGE OS Silicones. 6See note

4 lrestphpage i tentignallx blapkdsss1LF surfact ant
commercially available from Th. Gol dschm dt. 8See note
7 to Table 1. 9A 65/35 nixture of the 2,6- and 2, 4-

i soners of toluene diisocyanate. 15 Al of Foam
Exanpl es 22-31 have good properties. Foam Exanpl es
22-28 are very "tight" foans which need to be crushed
heavily to open the cells and obtain good airflow and
m ni mal shrinkage. None of Exanples 22-28 exhibits a
"bl ow-of f'. Exanples 24-31 illustrate various
approaches to nodify the base foam fornmulation of
Exanple 23 to obtain bl ow off and reduce the need for
crushing. In 20 Exanpl es 24-28, the anount of
organotin (gelling) catalyst is reduced and then
elimnated, and the amount of cell opener is
increased. In Exanple 29, the gelling reaction is

del ayed by using a toluene diisocyanate bl end having a
hi gher content of the 2,4- isoner, elimnating the
crosslinker (diethanolanm ne) and by a change of
catalyst. In Exanple 30, the crosslinker is again
elimnated, the sane catalyst is 25 used as in Exanple
29, and the sane toluene diisocyanate is used as in
Exanples 23-28. In both instances, the selection of
catalysts allows a blowoff to occur and foamthat
requires only light crushing is obtained, even though
no cell opener is wused. In Exanple 31, an elimnation
of crosslinker and an increase in triethylene diamne
(bl owi ng) catal yst (conpared to Exanple 23) results in
an accel eration of 30 the blowi ng reaction, resulting
in good blow off and a need for only |light crushing.
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~tNote} t€TabR 5:- A 4Q fhindlichal 4150 eduitalét weizh® p@y@aroﬁﬁ@ne oxide)

cowith G- 16) adhyléheOodle chbly, alailablé las' SpecAeBMONC-6321e88 the Dow

?rCKenbibaPCoMiplby.| VWE- 4094 sdlidd N sHyred®-acrylonitrile) polymer polyol having
as a base polyol a 3.0 functional, 1580 equivalent weight poly(propylene oxide
with a 17% ethylene oxide cap, available as Specflex™ NC-700 from Dow
Chemical. 3A polyether cell opener available as Voranol® CP 1421 from Dow
Chemical. “An amine catalyst commercially available as Polycat™ 58 from Air
Products and Chemicals. B5A proprietary tertiary amine/carboxylic salt and
triethylenediamine in water, commercially available as Niax™A-300 from GE OSi
Silicones. 6A proprietary tertiary amine/carboxylic salt and bis (2-
dimethylaminoethy)ether in water and a proprietary hydroxyl compound,
commercially available as Niax™A-400 from GE Osi Silicones. 7A silicone
surfactant commercially available as Tegostab™ B8708 surfactant from Th.
Goldschmidt. 8See note 3 of Table 4. 9A silicone surfactant available
commercially as Dabco™ DC 5164 surfactant.

Example 41, Comparative Samples A and B; Gas Fade Discoloration and UV

Resistance Evaluations ,
Example 7 is repeated, except that the level of T-95 catalyst is increased to

0.55 parts by weight. The resulting foam has properties similar to those of
Example 7. |

Comparative Sample A is made in the same general manner as Example 7,
using 100 parts Polyether Polyol A, 4.5 parts water, 1 part Silicone Surfactant A,
0.12 parts of Amine Catalyst A, 0.4 parts of T-95 catalyst and TDI at a 110 index.
Comparative Sample A has a density of 1.44 pfc (23 kg/m3) and an airflow of 4.5
cfm (2.1 L/s).

Comparative Sample B is made in the same general manner as Example 7,
using 100 parts of a ~3100 molecular weight, ~2.7 functional polyether polyol
commercially available from Dow Chemical as Voranol™ 3136 polyol, 4.5 parts
water, 1 part Silicone Surfactant A, 0.12 parts of Amine Catalyst A, 0.35 parts of
T-95 catalyst and TDI at a 110 index. Comparative Sample A has a density of
1.88 pfe (22.1 kg/m3) and an airflow of 5.12 cfm (2.4 L/s).

Gas fade discoloration evaluations are performed on Comparative Samples
A and B and Examples 8, 13 and 41. A3X 3X 1inch (7.5 x 7.5 X 2.5 cm) block of
each is prepared. Initial color (“b”, or yellow/blue on the colorimeter, plus total
color) is determined for each block using a Hunter colorimeter. All foam samples
are approximately equal in yellowness (“b” value) and total color. Each block is
then suspended on a rotating carousel in a fume chamber above a burning
methane fuel source, so that exhaust vapors from the burning fuel fill the chamber

and contact the foam. Comparative Sample A and Examples 8 and 41 are tested
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pahé snvehtiod- 95 cat aI yst and TDI at a 110 i ndex.
Conparative Sanple A has a density of 1.38 pfc (22.1
kg/nB) and an airflow of 5.12 cfm (2.4 L/s). Gas fade

ditpe RSk ald.0RvaMakiaL i ons are performed on Conparative
s pesistance Rvaliatiorts

Sanpl es
Examples 15 and 41 and Comparative Sample B are evaluated for UV

resistance. Foam samples are evaluated for UV resistance by measuring color
changes that occur during exposure to UV light. UV light is supplied by B 313
fluorescent tubes. Multiple samples are evaluated, and results are reported as an
average of the samples. Color is measured using a Hunter colorimeter, using
yellowness measurements (AB) as the criterion for comparison, as yellowness is
the dominant apparent color change that is observed with UV degradation of

polyurethane foam. Results are as indicated in Table 8.
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A and B and Exanples 8, 13 and 41. A 3 X3 X 1 inch
(7.5 x 7.5 X 2.5 cn) block of each is prepared.
WO pootiogdssEol or ("b", or yellow blue on the col PCT/IE1004/012529
plus total <color) is determ ned for each bl ock using
a Hunter colorineter. Al foamsanples are
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Exanpl es 15 and 41 and Conparative Sanple B are

evaluated for U/ resistance. Foam sanples are
werakoadsesl for UV resistance by nmeasuring col oPCT/US2004/012529

changes that occur during exposure to W light. W

light is supplied by B 313 fluorescent tubes.

MWEHATT &S €amiMEED 88:e eval uated, and results are

reported as an average of the sanples. Color is

measured using a Hunter colorinmeter, using yellomness

nmeRsur eAekdthod Aredarihf 8 golyur&fHa28 f(geﬁﬁ SRR MhgifS an organic

yel |l owness is the dom nant ap?arent col or hangeg?

i spabpisearapateinthcontens gritl atrobiel efmperitign cartthianies adagh eqmvalent

200 PoBERT Ao 88 o Budalely freigrmptiilp on e presence of «

Hvidowingnaegdnt| andAB sutfarpantSangée cantitioni Bﬁ@’l mbdtyﬂﬁi polyisocyanate
13. 31 18.13

. _of 3
glgreg%s W?EEh gl-ga p%yo}é:oglpg%lglfg 393 the %}Pyvmg B8qupjproguces aggaspto form a

9. BBulk@ . fGrurttHiok sRd/cRAMAIrEa blyhit®, WRYRIM e Weas@f@%l B weight of
nunbers in the 1-, 2- and 3-hour col ums of Tab

deihet Beheanivaleny wrishy rolwlishde éﬂ’@r @r peare ehydmxymethyl -containing
relﬁlféseé}c olyaig epl‘g Rdl by ?@Qtﬁl SI St an&gﬁf&?ﬁﬁ% ou &)%talmng fatty

f oam sanpl e have bettéer easl
hyagicbhgving tf;cdm 18686t eairbom gtqul & smeafstqaod)ﬁmich@ohymmmethyl group

04/096883 4/ 012529 VWHAT IS CLA
§%n}1/g?mi% éPWo%m(gf WB:&T% é’sfyﬁg op pﬁ&%P%tlﬂg}?@% S%HpouM:aDhavmg an
Cavprigel ofjatdldanp 2nigy daoxyl galma?y Aping f&ﬂ&ﬁ@é&)ﬁdﬁﬁ{ 8mine groups,
C b Thatttne TSt by b g taning svaserarolrl ggnt%ms N average of at

eCIle'éétai 8 Nep¥Rit hnRO| déeived ﬂrcﬁntt‘ﬂg §)‘?rﬂ by contehlmng fatty
bl owi ng agent and a surfactant, YT rons.

t tegtd phestepippt setel aneber of éaxdxostymtrtmmtyeaxpmeymd secondary amine

F v A 3 At B2 B9 R, RO ARG G polvester

wh@h&ﬂhaaanbqa&hk&@%mnﬂmwéaghbsbﬁooﬁﬁa)M5gboeqU|vaIent
wei ght polyol (s) is one or nore
hydr oxynet hyl - cont ai ni ng
2. The method of claim 1, wherein the equivalent weight of the

hydroxymethyl-containing polyester polyol is from about 700 to about 3500.
3. The method of claim 2, wherein the hydroxymethyl-containing polyester
polyol contains an average of about 2.5 to about 5 hydroxyl, primary amine or

secondary amine groups per molecule.

4. The method of claim 3, which is a free-rise process to produce slabstock

polyurethane foam.

5. The method of claim 4, wherein the hydroxymethyl-containing polyester
polyol constitutes about 35-100% by weight of the high equivalent weight polyol(s).

6. The method of claim 5, wherein the polyurethane foam has a density of

about 1.2 to about 2.0 pounds per cubic foot.
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pol yester polyols prepared by reacting a hydroxynet hyl

group-containing fatty acid having from 12-26 carbon
war@am96883 an ester of such a hydroxynet hyl grPCpUS2004/012529

containing fatty acid, with a polyol or polyam ne

initiator conmpound having an average of at |east 2

hy'dr oxyThe pretlnsl of cdaiimé, velnatéinr the dbdonitgrageaitisveatgr.oups,

such that the hydroxynethyl-containing pol yester

pol yol contains an average of at |least 1.3 repeating

und.ts dBké viethéd @Mcldi My dhexerk thY | O QAPE &nthifthe polyester

fatqﬁr%/ﬂ acid or. ester per total nunber of hydroxyl,

prigiEsl\hag the ollowing avasagmstyuetireie  groups in the
initiator conmpound, and the hydroxynethyl -contai ni ng

pol yest er yah has man~equval ent {ght of at |east
400 up to 12,&&)08{]“‘2’? ﬁel%e%lbd of C}A@}m 1, wherein
t he equi val ent wei ght of the hydroxynethyl-containing

pokeeireR polthe|rekidub rsfnadkgitatd0CohPodlP WavER0R- hiroxyl and/or
The .nmet hod of claim 2, wherein the

hyRH BT h §PCOREMAI ARG BuPes fdere po| ipolat cleastaite; sach X is
avigaeghdehtiphodt 2. N0 ap QMNRg—thjWéq R R 'ggafi%rq_}h esubstitu‘ced

am ne or secondary ami ne groups per nolecu
mealld anil, eyckoabsyd, orvaralityl gup, piee nuinder firont 46 ntrepresenting the

pr | yur et hane foam .5.. The net hod of
o e BT S ey PO nibal Ffgnine Bolvester polyol
pohylestley Z f3ohykrhesaons birinthed @aouiteoBtriddB%ehy oMt A groups,
of t% Ei gh %%Ui val ent i ght polyol(s). . 6. The )

mettRYged A1y thepveraggaimper oA guejinRpupestmalgenle dam hadimes n, and
desash tisthd dhtl} sdlebRdahaHt o f QDI

f eash Wi e RN selck QIR he sPuRDUBB AR o ARUS, A3, Ad and

nedh daodfed that ot deashieme Argrones steohl, AR egdBitwhereiaAbis:
8. The nethod #of claim7, wherein the
hydr oxynet hyl lgont ai ni ng polyester polyol has the

fol | ow Lok H -p)-R [X-Z]p (I
heroin R St _g?q) %gﬁ?%ﬁéra%r CE) ﬁd( :

wherein R i s :
havi ng n hydroxyl and/orl primary or secondary am ne

groups, where n is at |@dED.CHs; each X is
i ndependently -0-, -NH or -NR - in which R is an

araieste BEHELY § oo ibte ™ Yapnp i o diom Shmnather A erou

t he is aumbag greateidancs, o X-gibai@k @S oPBual to zero and m + n is from
hyqr o>i¥ggghg{l -contai ning pol yester polyol nolecule, Z

i 41401} or branched chain containing one or nore A
groups, provided that the average nunber of A groups

per molecule is > 1.3 tines n, and
0 CH20B

—C—(CH2)v—CH—(CHz)r—CH—CH—OB  (III)
(CH2)sCH3

wherein B is as before, v is a number greater than 3, r and s are each numbers
greater than or equal to zero with v + r + s being from 10 to 18, A3 is:
il) CH:0B "

—C—(CHz)—CH—(CHg)—CH—(CHs)—CHCHz0B  (IV)
CH20B (CHs)sCHs
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each A is independently selected fromthe group
consisting of Al, A2, A3, AA and A5, provided that at
wo e@ses8Ire A groups are A, A2 or A3, wherei nPEI/UBBN4/012529
11 -G (CH2)m i CHCH2-0B (I1) (CH2)nCH3 wherein B
is Hor a covalent bond to a carbonyl carbon atom of
anghérein B, gr eagh r andi s anuabdefiged befere, tthizma ?umbe'r %:Il‘-eater than or
rea r than oy, equal o zero,and, m |s ram to
Tosial o 8 s e of 0o S i U et Wi P WS
CH-CH2 oB(IIl) (CH2)sCH3 wherein Bis as before, v
is anu r greater than 3, r and s are each nunbers

great er_| pgf, to zero with v +r + bei ng
from 10 to B X5 o8 o oo 11 1 V)

-C—(CI—I2)v--CI—|—(CI—I2)r-CI—I—(CI—I2)t- | HORGB (1Y) Crece
( ., CH3, - 2004/ 096883 PCT/ UsS2004/ 012 .
m%%ﬁenwﬁﬁwél@é‘%‘faﬁﬁa{%ms are as defined before, t is

a nunber @reater than or equal to zero, and the sum
of v, lsandt is from10 to 18; A4 is 0 11
-C—(CHZ)_& (V) where wis from 10-24, d A5is O
I -CR (VI where R is a linear or brahched al kyl
group that is substituted with at | east one cyclic

re. hydgrox r.ou
Et h egf{ollétp %gggar&?gﬂ)f%n (‘%‘hedy a]ﬁ?rlegroup r{gat is g/uq)stltl%ed %vﬂ:h gt least one
cychc ether group and optionally one or more hydroxyl groups or other ether

groups.

9. The method of claim 8, wherein the hydroxymethyl-containing polyester
polyol constitutes about 80-100% by weight of the high equivalent weight polyol(s).

10.  The method of claim 9, wherein the surfactant is represented by the
formula MD<D’yM, wherein

each M is independently (CHs)3SiO1z or R(CHs)2SiOws;

D is (CH3)2SiO1;

D’ is R(CH3)SiOzxe;

x is 40-220, y is 5-40, x/y<10; and

each R is independently a high atomic mass polyether group or a low atomic mass
polyether group, provided that a sufficient number of R groups are high atomic
mass polyether groups that the average atomic mass of all polyether groups is at

least 1000, especially at least 1100.

11.  The method of claim 3, which is a free-rise process to produce high

resiliency slabstock polyurethane foam.

12.  The method of claim 11, wherein the hydroxymethyl-containing polyester
polyol constitutes about 35-100% by weight of the high equivalent weight polyol(s).

13.  The method of claim 12, wherein the blowing agent is water.
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9. The nmethod of claim8, wherein the

hydr oxynet hyl - cont ai ni ng pol yester polyol constitutes
W@bau9383 100% by wei ght of the high equi val enPCTEsZP01/012529

pol yol (s). 10. The nethod of claim9, wherein the

surfactant is represented by the fornmula MDXD yM

wher ei n each M i s i ndependently (CH3)3Si Ol/ 2 or

R( ) 9(@ gf 8 aj %)‘é@f éﬁdh@gle%rrﬁéq%g? %o%tgzn/n%g polyester

|nﬂﬂﬁﬁﬂﬁ@@héfolﬁ)vﬁh@ﬁvéﬂa%@bﬁu%§§: pol yether group or a
| ow atom ¢ mass pol yether group, provided that a

sufficient nunmber of R groups are high atom c nass

pol yet her grBlipXlwhat-R-héav@s age atoff) c mass of all
pol yether groups is at |east 1000, especially at

f rRBErEL Y g5 B S ot dB kAt CoRBAYM dREipE n hydroxy] andor

s| phsbeE korp @éd&hﬂﬁi}h %iﬁ»‘mfe OQfBqulz whebe fefh %@ Rhs€lt¥oMeach X is
11, mhereln t he hy rox%nethy contalnlng pol yester

po‘F‘%ﬂ’e ey ite o591 iy whiehy IR iefant inertly ghbstituted
fﬂt cytRa8hh Mrﬁﬁiyﬁ gloulp gﬁs al{ﬁ%l{@ B%g f ncxlepresentlng the

ere| n the "bl ow ng
201)@1‘@@68%be M@#W&E@ Kylirosimethpl-toadaming belysater polyol

n.the dr ox met ontain oI ester
po‘f‘1 Flﬁﬁag ha %‘%%/ ro% ‘\?’\éfl ?}é’nétcf’ﬂt‘?&n@ one or more A groups,
[ HbxpYided p)haﬂ:}{e)(a%}@ge( hﬁm%bﬁéieAl’gerpsspdrhﬁofe@@bqgg P8 tAfes n, and
| n| t g havi ng n hydroxyl and/or primry
i@?%ﬁd‘éﬂfti? CREY §f ff‘g fromdhe gﬁochwlﬁt@asqf AlLdhZ, A3, A4 and
e@&@ plovided tmea(%%‘e@% Rbh¥ A Houps lﬂ? AP'Ag ﬁé’ﬂ} ém
cyc? I1

is an inertly substituted ary
or aral kyl grddp, p is a nunber froml to n
representing tjhe average nunber of [X-Z] groups per

hydr oxynet hy-Go(CHzRpi-CHCI0st ©B pol yol  nogigeul e, Z

is a linear or branched |chain containing one or nore A
groups, provided that nga(gﬂr:gage nunber of A groups
per molecule is > and each Ais

i ndependent |y sel ect ed from t he group consisting of

Alwhexgin B3s HMr amdvaléhﬁ; bgndoboi a:ied'bbiﬂﬂtcaabod easi of 8n&hér A group;

roups. are 3, . wherei I S: I
I RYP R uer gréater than § 1 is greater r]chan or equal to zero and m + n is from

1110 19; A2 is:

O CH20B
—C—(CHz)y—CH—(CH2)—CH—CH>—OB  (III)
(CH2)sCH3

wherein B is as before, v is a number greater than 3, r and s are each numbers
greater than or equal to zero with v + r + s being from 10 to 18, A3 is:
ﬁ) CH:0B

——C—(CHz)v—CH—(CHz)r—CIH-—(CHz)r—CiHCHzOB awy

CH20B (CH2)sCH3
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-G (CH2)md HCH2-OB (I'l1) (CH2)nCH3 wherein Bis H
or a covalent bond to a carbonyl carbon atom of
W@e@thessA group; mis nunber greater than 3, PET/US2004/012529
greater than or equal to zero and m+ nis from 11 to
19; A2 is: OCH2ZOB Il | -C(CH)v-CH (CH2)r-- i
CHWIDN2I1OB, (v ehdh r (aDd2) 8HBs defimedbefoR, itSisas nhefber @reater than or

is a nber greater than 3, r.and.s aye each nunbers
oresie L8 b, A Bl 08, o et G Wop 10t T AdJg e
from10 t@ 18, A3 is: O CH2AB Il | -C(CH)V
-CI—l—(CH2)|-CI—|—(CH2)t-- | HCH2OB (I'V) CH2CB(CH2)8CH3
-42 WD_2 (@ﬁgSw&sC / US2004/ 012529 Wner n B, v,
each r and s are as defined before, t is a nunber
greater than or equal to zero, and the sumof v, r, s

i s, f 0 . M is 0 -C(CH)wCH (V)
%@?%e'vvv‘? %ssﬁ,‘??&&}%.%%gi%@ﬁd A5 is 0 (11 2c:- R (V)

where R Os a |linear or branched alkyl group that is
substitutjed with at | east one cyclic ether group and

optional{y_gne or nore hydroxyl groups or er ether
groups. 15. The net hod of cl ai m 14, V\/nerelq)t]?he f oam
has a density of about 2.0 to about 5 pounds per

cquV[hgr fﬁoI ‘a 6. 'I;)I} get h%d f. clal 15,8_ erieitn t h't?h at Teast one
eqli val ent Wl gt pehed a1y SopPEhat s substittad wg
P alyylés etherPglovp| arids op tioHAIBDEME of AoteOh BN RBs ok’other ether

The nmet hod of claim 16, wherein the surfactant
cHPH s up to about 20

15. The method of claim 14, wherein the foam has a density of about 2.0 to

about 5 pounds per cubic foot.

16. The method of claim 15, wherein the equivalent weight of the
hydroxymethyl-containing polyester polyol is from about 700 to about 1000.

17. The method of claim 16, wherein the surfactant contains up to about 20
siloxane units per molecule and contain about one pendant polyether group per
every 3-8 siloxane units, wherein the pendant polyether groups are preferably
polymers of ethylene oxide, propylene oxide or a mixture of ethylene oxide and

propylene oxide that have an average atomic mass of about 200-1000 daltons.

18. The method of claim 17, which is conducted in the absence of an organotin

catalyst.

19. The method of claim 16, wherein the hydroxymethyl-containing polyester
polyol constitutes about 35-65% of the total weight of the high equivalent weight
polyol(s).

20.  The method of claim 3 wherein the polyol composition and the

polyisocyanate composition react within a closed mold.
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sil oxane units per nol ecule and contain about one

pendant pol yether group per every 3-8 siloxane units,
wob@nepesss he pendant pol yet her groups are prefPCHDBE3004/012529

pol yners of ethyl ene oxi de, propyl ene oxide or a

m xture of ethyl ene oxide and propyl ene oxide that

have an average atom c mass of about 200- 1000 dal t ons.

1 Th feglaim.l7,, which i.s conducted in the

agzsléncgro Haégg%ér)afaﬁlgw :190’ Shexginthe W@?O’Wﬁ%ethlé]r??&ﬂal&%ng polyester

c| @dlynl konstiduesscabivut O-8006 6O RS AW eigRO bALHY Rih equivalent weight

pologfi{ﬁgr pol yol constitutes about 35-65% of the

t AW ght of the high equival ent weight polyol (s).

20. The nethod of claim 3 wherein the polyol

conposition and the polyisocyanate conposition react

widdi n Bhameshal oibtlaim 213 wherdoGhe 098883 methyl-containing polyester

P e.nethod of claim?20, wherein

t@#ﬁggg%%ﬁéﬁé%‘ﬁf % he B yester  pol yol

constitutes about 10-50% of the total weight of the

hi gh equi val[ght-XjglL,ghR— (s). 2 The net hod of

claim 21, wher eixr]ﬁjtpﬁ-l(:e1 hy%@‘lﬁet hyl - g%)nt ai ni ng

pol yester polyol has the follow ng average structure:

[ Figrem Ryiszthe eesidugof em imitiatort pemperiddbeving @mrhydroxyl and/or

I Yk r,C ] drexyl .and/ o rimar ;

PR Bl e SRy AAShECEARL WRC JE08 REJB e each X is

edntep¢ndsntly re@pened Ny or -NR~NHn @hichNR' is b iWEiBN substituted

R [ ' d l kyl, [, | | kyl
o1 R, SElbbl, o 33l ot 154 Bhmber fom 1 fo o repressnting the
I epeegeniimbert SeX-20EEaDs @iéﬁb%r&;fyn{e)éhﬁ%coﬂﬁegﬂg%uﬁﬂ;esier polyol

hydroxymeg hyl - cont ai ni ng pol yester pol yo
i én%}e‘F‘}}i?re risof lipesn &?ebraé“ﬁb?% chein gprtiaming mmeoor mwre A groups,

OpP8A8ed tIRItANE da%%réf@%{urﬂ% (ff\r%@ Q%s rb%g?ﬁ&%({{l% ag Y Bhes n, and

per nolecule is ~ tinmes
| veelp Anigdnde¢pendentdy seldctbd dront hkee gromppeonsisting of AJ, AR, A3, A4 and

Al A3 A d_, A5 rovi ded that, _at |east sonme A
o BLovidil et o gy Sopne Rieiuiitre A ALOr AL Sohordin K1 Lo
-CG(CHR2)m i BCH2-OB (I11) (CH2)nCH3 wherein Bis H
or a coval ent |bond to a carbonyl carbon atom of
another A grogp.(CHsz)m—CH—CH;—OB (D)

(CH2).CH3

wherein B is H or a covalent bond to a carbonyl carbon atom of another A group;

m is number greater than 3, n is greater than or equal to zero and m + n is from
11 to 19; A2 is:
W CH.0B
—C—(CHz)»—CH—(CH2),—CH—CH>—OB I11)

(CH2)sCHjs

wherein B is as before, v is a number greater than 3, r and s are each numbers

greater than or equal to zero with v + r + s being from 10 to 18, A3 is:
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mis nunber greater than 3, n is greater than or equal
to zero and m+ nis from 11 to 19; A2 is: 0 CH2COB
wWQA20040968€H2) v- CH (CH2) r--- i HCH2-OB (I11) (BHYSI[hB012529
wherein B is as before, v is a nunber greater than 3,
r and s are each nunbers greater than or equal to
zero wWit® v + r +CE208 ng from10 to 18, A3 is: -44 WD
2004/ 096|B83 PCT/ U[S2004/ 012529 O CH20B 11
- C- ( CHRYC—(CHi), CHRHE~ (M) CH2T L =(EHRER B
(CH2) 5CH3 \(Nher{al n B, S/ each|r and S agﬁlgis{y%)ef FFSEI%
before, t is a nurrber great g th@ %1 to zero,
and the sumof v, r, s and t oml ° Adis O
1 -G (CH2)wCH3 (V) where wis from 10-24, and A5 is
0 Wherein B R, efdH r anldey ardhis idsfised befosy, tak &hﬂﬂl%@ﬁ@reater than or
aIk grou is supstituted wth at | east one
cyc ng'r rtﬁf%ﬁﬁ“&’nﬁtboﬁt?aﬂ‘EF P%/A%‘Bﬁewo‘io ¥oAd inydr oxyl
groups orQot her ether groups. 23. The process of
claim 22 erein the blowing agent is water. 24. The
process m ich is a hot-noldin r ocess.
25. The progzlgg)wafzégégl m 23 which is a cold<nol di ng
process. 26. A pol yur et hane foam nade in the nethod
of _claim zllff 254 et hane foam made in the nethod
of ™ ¢17& i °m21§ Aaﬂg Ufet hane foam made in the
rret hod ofoclaim8. 29. A polyurethane'foam made in
the methdd of claimo.

—C—FR’ (VD)

where R’ is a linear or branched alkyl group that is substituted with at least one
cyclic ether group and optionally one or more hydroxyl groups or other ether

groups.

23.  The process of claim 22 wherein the blowing agent is water.
24. The proces‘s of claim 23 which is a hot-molding process.

25.  The process of claim 23 which is a cold-molding process.

26. A polyurethane foam made in the method of claim 1.

27. A polyurethane foam made in the method of claim 4.

28. A polyurethane foam made in the method of claim 8.

29. A polyurethane foam made in the method of claim 9.

30. A polyurethane foam made in the method of claim 10.
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30. A polyurethane foam made in the nethod of claim

10. -45 WD 2004/096883 PCT/ US2004/ 012529 31. A
w@olgeasshane f oam nade in the nethod of clai nPQWUSBA4/012529

A pol yuret hane foam made in the nmethod of claim14.,

33. A polyurethane foam made in the nethod of claim

181. 34 pdlyprdthamefohanmafloantheadethiod of bimetinod of

claim20. 35. A polyurethane foam made in the nethod

of claim?22. -46

32. A polyurethane foam made in the method of claim 14.
33. A polyurethane foam made in the method of claim 17.
34. A polyurethane foam made in the method of claim 20.

35. A polyurethane foam made in the method of claim 22.
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