NATURAL O L BASED POLYMER POLYOLS AND PCOL YURETHANE PRODUCTS MADE THEREFROM
Background Field of the Invention Enbodi nents of the present invention

gener al | ywoebsi®1430 pol yur et hane production; nore speci PCTAISRY101087941

pol ymer - nodi fi ed polyols useful in polyurethane production. Description of
the Rel ated Art Pol yurethane foans are produced by the reaction of

pol yi socyanates and polyols. In order to inprove | oad-bearing and ot her

foam propertiQgTURXICONI. msmd y@ﬁﬁnvmk P@meﬁumpbﬁwmmﬁvel oped. A
comon type of pol yner poy%Rgels a di spersion of vinyl polynmer particles in

a pol yol . Exanples of vin Uiy MpDE THEREFRQM| s i ncl ude so-cal | ed
"SAN' pol yols, which are dispersions of styreneacrylonitrile. Qther common
types of polynmer polyols are so-called "PHD' pol yols (dispersions of

pol yurea particles) and so-called "PlPA" (polylsocyanate pol yaddi ti on)

pol yol s (di spersions of pol yuret hab¥kgramdparticles). Pl PA and PHD
particles may be produced by introducing the appropriate nonomer or
nononers into a conventional petroleum based pol yol or polyol blend and
reacting the nononer(s) with anfieébeykiaveion order to pol ynerize the

mononer (). CO”‘E@ﬂ%)d{?ﬂb%s BP! 40! prlEhC eﬁtﬁ)’ﬁd Ju'y“i:etl&d@tt‘é‘ é\\}l%]‘%ftﬁ&}éde oi |

pricing, which is becom ng increasing vol & due t I ng proven
reserves, imedle:asledrngdeoipa@ﬁ@élmwobami rmdlﬁl,ﬁdcmlrm rusqjelomopdlflir@tmnecl i mat e.
[t may theﬁﬁ%&k?o e desirable to replace conventional petrol eum based
polyols wt'h an al'ternative polyol that is based on a renewabl e feedstock.
Therefole, there is a need for a method of producing pol yurethane foans
that result in an increased unt . of .rene |l e resources in the final

pol yur et hane product.Sunnary%¥P0H3W686%ﬁ§ﬁ$295VIthe present invention
satisfy the needslyuaithaae ddaias ag produced by the reaction of polyisocyanates and

polyols. In order to improve load-bearing and other foam properties, so-called
polymer polyol products have been developed. A common type of polymer polyol is a
15  dispersion of vinyl polymer particles in a polyol. Examples of vinyl polymer particle
polyols include so-called “SAN” polyols, which are dispersions of styrene-
acrylonitrile. Other common types of polymer polyols are so-called “PHD” polyols
(dispersions of polyurea particles) and so-called “PIPA” (polyisocyanate
polyaddition) polyols (dispersions of polyurethane-urea particles). PIPA and PHD
20  particles may be produced by introducing the appropriate monomer or monomers into
a conventional petroleum-based polyol or polyol blend and reacting the monomer(s)
with an isocyanate in order to polymerize the monomer(s).
Conventional polyol prices tend to fluctuate with crude oil pricing, which is
becoming increasingly volatile due to dwindling proven reserves, increased global
25  demand, and an uncertain geopolitical climate. [t may therefore be desirable to replace
conventional petroleum-based polyols with an alternative polyol that is based on a
renewable feedstock.
Therefore, there is a need for a method of producing polyurethane foams that
result in an increased amount of renewable resources in the final polyurethane

30  product.



pol yur et hane foans that result in an increased anount of renewable
resources in the final polyurethane product while al so keepi ng desired
properti esoabiowtses3pol yur et hane product. For exanpl e, de®cmiusedolarein is a
nmet hod for preparing a pol yurethane foamthat has a high concentration of
renewabl e resources while retaining the | oad-bearing properties and

i nproving the hum d ageing properties of the final polyurethane foam In
one enbodi nent of the invention,zagmmmgﬁ; pol yol, including a polyol and
di spersed polymer particles is provided, 'the polyol includes at |east one
pol yet her nat ur diheginbogmzcag gfothy giresgitt Hveption say thgonasdy firarrodicingni et i es
separat ed By Fheh£R5bar1GaGbudh MOhGRYLALL ShOHE LIS AL dY fleage of at

| east about” 19 et her groups between any 2 of e natura noi eties and a
pol yet her nivtaépolyerethena produst evhievlso deepmgedpsiredapreprrticsedf ghet pafurgthaeeast about

400. In @an L hen |.y.rer PR udi and
disperséﬁ 6’@%%?gggg?ﬁng?Cﬁgﬁg?%@?léggh¥ﬁémﬂgﬁ§%ﬁg?ﬁgVEﬁgghiﬁk?east one
pol yet her nhtuhagh hghl cobasediqpaliyalewablt hesatrcesealsite rewmingathel kaatl-bearingnoi et i es
separated b t..least one o nol ecul ar I [ Vi n n average of at
enat - about 8 it BT yPOing s B MRLACH: FrosBhb Sl Rud BALPRRR AURTesand
pol yet her nol ecuh ane shbadirhem ef thavavegti@n a @glynveapandl, ineluding a@blyat addeast about

480. | n anot.her enbpdi nent. . a.pol yur et hane, foam i.s pr.ovided. .T

o Dyur ot naniEsst s Men gt G e PO P 8% SFseihet ¢ ana a
pol ymer 1(pol naddral olitasqiaioysevitpal et twasdtindes] aojeadsyseparasdb@iigger &ed pol yner
particles. The pol yol incluydes at |east on o| yet her natural oil based
pol yol wi t h°f m&é%ﬁ g Sf%“ﬁ‘?g‘r“‘ﬁf%lan aYqrageonl ét ﬁé@ abéﬁé?a?fhéﬂ gwpsglfetW‘“ee&st one of
a nol ecul arangt WEtthd AadAY ioNImaibti@Vaidag§oBkthdt nlokskhr ak@dire 1Aviak h@r groups
between any 2 of the natural oil npieties and a pol yether nol ecul ar

structure HAIVANGRCIEOf ddrahtPoletdht of at |east about 400 or 480. In

anot her enbodi MgAtanoferPBOERN NSO RAM Lo PhOMIIHE Y. polyoe aRPLXp:&lghane foam
includes a reaction product of at |east an isocyanate and a polyol. The

pol yur etham®l¥repimaristcs ds peyided.ehe @obyp! @rlufesaditleashorn PHpyhamdugl i d aged
har dness | %%e@ﬁoly(ﬂséitﬁ hARa @Mt naft B2 oil hoREEQ E&ﬁﬁ?&% lg}patqleﬁt Bh loPQ 2440.
molecular structure having an average of at least about 19 ether groups between any 2
of the natural oil moieties and a polyether molecular structure having an equivalent
weight of at least about 480.
20 In another embodiment, a polyurethane foam is provided. The polyurethane
foam is the reaction product of at least an isocyanate and a polymer polyol. The
polymer polyol includes a polyol and dispersed polymer particles. The polyol includes
at least one polyether natural oil based polyol with at least two natural oil moieties
separated by at least one of a molecular structure having an average of at least about
25 19 ether groups between any 2 of the natural oil moieties and a polyether molecular
structure having an equivalent weight of at least about 400 or 480.
In another embodiment, a polyurethane foam is provided. The polyurethane
foam includes a reaction product of at least an isocyanate and a polyol. The
polyurethane foam has a resilience of at least about 50% and a humid aged hardness
30 loss of less than about 40%, in accordance to DIN EN ISO 2440.
In another embodiment, a method for forming a polymer polyol is provided.
The method includes providing a polyol composition having at least one polyether
natural oil based polyol with at least two natural oil moieties separated by at least one

of a molecular structure having an average of at least about 19 ether groups between



I n anot her enbodi nent, a nmethod for form ng a pol yner polyol is provided.
The net hod i ncl udes providing a polyol conposition having at | east one

pol yet herwoabuwah43oi | based polyol with at |east two natraraiS2@iolo3Tmi et i es
separated by at |east one of a nolecular structure having an average of at
| east about 19 ether groups betweenany 2 of the natural oil noieties and a
pol yet her nol ecul ar structure having an equi val ent wei ght of at |east about

400, and f oyl NGrake h@cﬁﬁﬁ oANBoiRQLsY IRI a RReinet %on&ma} @ttrl!lc@tﬁe afavidh dn€ast one
of acrylonitrile, met hacrylonitrile t hyl nmethacryl ate,

rene,
st yr ene- acréfupAleny WP@Kt %tymsbabouaﬁao wﬂﬁeﬁ@ﬂ&&hkﬁlﬁr% Hownteﬁ@alﬁléféyol
conposi ti ony,,bakia Ioﬁqt %%t%ﬁe%f Ay RRAA! BE) pgt@eeé rh&ﬁao?ﬁ@rﬁ&ﬁé Ihaﬁ ntion

provi de a polyner polyol made using natura based pol yo ese

nat ural oi | m¢fhgradatpol %yyreme gseylgmirde, (m@ma) apghpolyerethg egiutes Up)rﬂ@ﬁdD@lV‘Pig

pol yur ethang nroducts, such as foams, which have a high concentration of
renewabl e resources. These products nay retain the sane | evel of

| oad- bearing properties as products based on conventional, non-renewabl e,
resources. Additionally, these may al so denonstrate inproved hum d agei ng
properties. The natural oil based pol yner polyols (NOBPP) may be prepared
by in situ polynerization of poDymmmiDaﬁiﬁwmes in a ponoI bl end. The

pol yol blend in des st one et her. natu 0i | ) | yol
CPNDBP) - The Py s i ke i BRuR Vs aphies vt s bpar at ed
by a noleculadrralsdir gédip@ydaviiheg murdvel gl oflyasr ﬂo@@&t(l\mm ndd et her
groups betwee of the natural oil noieties or oly r

mol ecul ar st dPu’B%ﬁgﬁlﬁ@yEﬁ ﬂhﬁWﬁWﬁﬁtSﬂﬁﬁéﬁﬁbﬁ?saW%F%égye %ﬁ% 400. The
PNOBP may hent@@eridyoff Ra&hdongreddurécl] Thedd @fodbtt hag ré@inh@kard levelrofder i vati ve

t hereof, such as a natural oil based nononer such as is described in
WWC200409688924iPFaERAS PEPHEFLPIPHEE <A Hatigndh no)-Tenepablenicspurcepe

initiator nRYJifGRy ahest 8RS hisOBEnGEIAY EnfYHIABERd agMtgGHofefickeact ed with the
natural oil based nononer, and has sufficient ether groups to render it

more cohpat i bl e e natus jof] kasesh RoyrigitroRy Ol YR inestyalre prenajst Peft 16l yol s or a
conbi nat O%Jl)nﬁérﬁgéon%f pBB/rrjepPa[rQé’i@s in a polyol blend.

The polyol blend includes at least one polyether natural oil based polyol
(PNOBP). The PNOBP may include at least two natural oil moieties separated by a
molecular structure having an average of at least about 19 ether groups between any 2

20  of the natural oil moieties or by a polyether molecular structure having an equivalent
weight of at least about 400.

The PNOBP may be made by reacting an initiator with a natural oil or
derivative thereof, such as a natural oil based monomer such as is described in
W02004096882 which is hereby incorporated herein by reference. The initiator may

25 have at least one active hydrogen, which is reacted with the natural oil based
monomer, and has sufficient ether groups to render it more compatible or miscible
with water, conventional polyether polyols or a combination thereof or to improve
processibility or physical properties. Such initiators are referred to herein as
polyether initiators, and includes amine tipped polyethers. In one embodiment, a

30 PNOBP is made with an initiator or combination of initiators having an average
equivalent weight of between about 400 and about 3000 per active hydrogen group.
All individual values and subranges between about 400 and about 3000 per active
hydrogen group are included herein and disclosed herein; for example, the average

equivalent weight can be from a lower limit of about 400, 450, 480, 500, 550, 600,



processibility or physical properties. Such initiators are referred to
herein as polyether initiators, and includes am ne tipped pol yethers. In
one enbodwoento/15a3PNOBP is nade with an initiator or combirAsRe10/03H1
initiators having an average equi val ent wei ght of between about 400 and
about 3000 per active hydrogen group. Al individual values and subranges
bet ween about 400 and about 3000 per active hydrogen group are included

herein and ghosgdses obereoo; 1zb@rorqgmla%,ug QindV 6 BOK 188U 8 epowei ght can
be froma lower [init of about 400, 450 E 0, 500, 550, 600,650, 700, 800,

900, 1000, 2263508273801 30 Reh agiypEYIIPEM FOWE about 1500, 1750, 2000, 2250,
2500, 2750, or 3800 REE.sAGHH VE tﬂéf%gﬂ@%ﬂ%éaétpmomﬂém A bHasda byq of the

natural oil based nononers are separated by a nolecular structure having an
aver age nolela¢war sieicgit hofing ar weengabwliculap 5@ighalof diwsvegndbabolid506000

Dal tons.s Al altolﬂgEqu %ﬁ 60@' gt%g@rkql &HR/EC@ ep gfx psoﬁgtwée%sd({’)o&al tons and

about 6000 tons are inclu herein and ose ereln for exanpl e,
t he averageKM@ﬂh@uh$MKM&mgh@XEdhﬂ®esamonﬂahﬂdmemnhndmwdwﬁdabmumﬂ$250 1500,

3000, 3500, 468 "Fonee G BEgp b B S rnE N R ant o

t hese charabmérfﬁml@@XHQ@ﬁadﬁO@mE60uyMWgoa[mkmghezmnqmmahmn¢ﬁo¢bmonalIy
with those roducts. In an alternative
enbodi nent , é({&ﬁ%@hé&@% 43?62% ég%¢8n§®9ﬁ%@tgﬂgu5| ng comnbi nations (referred
to her eimaf ter dsohd eabslimentxthese @Baradterd@ng aﬁEuEIGS\)edﬁllfs1ng Aistngat i@itgtor,n maki ng
t he PNOBP and/or_in _canbi nati ons of natural oj I n either

sed
combi nat i or?PUgRallyeXih those ifppuigies B’Ees?néé%P"lB‘iS‘S’iﬁtall fsoad qﬁaﬁ%&w 20,

preferably @ﬁbddmt aRoukardforis@fs ake lae@sledabard BhonRiieht (RRfeeNl (mass
fraction) of the initiator used has an e§U|vaIent wei ght of at |east about
400. Wen nisranafishas Bleads, pigiugs gy qdaixieisy, oft ipdiapropraiakay e PNPBbar ed

separat el y il id fendiRsivhd dmdwll 00 Belcd nfRABREREth LithePRyisalon bk @ds, used
together in the sanme reaction to forminsitu conmbi nations, or a conbination

t her eof 15 Thbowl Hept i apant riyatdeasi #hopiolly prifeghle dleask by 28 matiavdastsuch as i n
pol y(propyl gRg dsi cheIPthMgsq}am{&ﬁ%?ﬂf@ihﬁ%r 9§ed%a§8ﬁ$ﬂuﬂﬁfeh%e1%1}fter eof. In

one enbodi nent, the et er groups may be in a diblock structure of

pol y( pr opyl &ree 1@)311 ghwpt 400. When more than one initiator is used, the PNOBPs may be
prepared separately with the resulting products combined in physical blends, used
together in the same reaction to form insitu combinations, or a combination thereof,

20 The ether groups may be in poly(alkylene oxide) chains, such as in
poly(propylene oxide) or poly(ethylene oxide) or a combination thereof. In one
embodiment, the ether groups may be in a diblock structure of poly(propylene oxide)
capped with poly(ethylene oxide).

The active hydrogen group is optionally any active hydrogen group that is

25  sufficiently reactive to react with the natural oil or derivatives thereof under reaction
conditions, and each active hydrogen group may be independently a hydroxyl or
amine group. For example, the active hydrogen group may be a hydroxyl group. In
one embodiment the hydroxyl group may be a primary hydroxyl group. In the case of
amine groups, primary and secondary amines may be used. Of the active hydrogen

30  groups, at least about 50, 60, 70, 80, 85, 90, or up to 100 mole percent of these groups
are primary hydroxyl groups or amine groups. In one embodiment, these amounts of
primary hydroxyl groups in the initiator may also be the amounts of primary hydroxyl
group in the PNOBP produced.

Thus the initiators may be depicted by Formula 1:



capped with poly(ethyl ene oxide). The active hydrogen group is optionally
any active hydrogen group that is sufficiently reactive to react with the
nat ural oWwD 20ro/desitvati ves thereof under reaction condi PCOrEs201a0879¢RCH
active hydrogen group may be independently a hydroxyl or am ne group. For
exanpl e, the active hydrogen group nmay be a hydroxyl group. In one

enbodi ment the hydroxyl group may be a primary hydroxyl group. In the case
of am ne groupsJ«pmgggﬂyygqgﬁﬁecondary am nes nay be used O the active
hydr ogen groups, | east about 50, 60, 70, 80, O, or up to 100 nole

percent of theséﬂﬁﬁbﬁp%a§?é}bﬁFhﬁ@?”ﬂ&ﬂ@@%?ﬂpﬁﬁﬁﬂﬁécéﬁoﬁﬁﬁdﬁdﬁﬁbhps I n one
embodi ment, - hese o@%?é}ﬁb‘iy ef t@bﬂ)"@lﬁﬁmﬂ%@fh@f%f )Qfs%{%tn;e N(%ﬂ)%eﬁ Biohpat or may

al so be the amounts of primary hydroxyl group roduced. Thus

t he i niti atiodependeptlpprethaahlyc el ¢nNHEor refaably (¢ P @d—@@—mﬂ@rabkl—@ ®3ere Yis a
I to C8, or

pr ef er aﬁ h%%ﬂﬁ’me@ Jes@{m%;la{ﬁ uéqg[vgﬁg{ gggﬂt I%lagt?vgﬁg}g{:tgg s gio%zp%ée%tgr oup,

[ ndependentdbyutm()@f Erabibly 2leaN,about TNpla norst e;hoetf”é)r &l yun@yer pf ¢ther Linitoing,

preferably fii Nt LQ |ght per
active hydr%ﬁg%(§ﬂ1Jmhwg%ypupggs égoeaF%g abm%%fm%EE%“a lﬁﬁ%dw Tabout 7 to

a nost abouhe équivaldne vwmghberat khstabtre 40QHut st 1EzI$t am)uat?maofeaithbomdhy@*t her

initiator, st about 9, or at le en. t he
cqui val ont Segrpona saniraBE RS wiishCh it maf i 30 o 5, ' oast
about 1#) ogqubkilcheasthtabB Utidependemhianayt heeat @gpsi AbaliETt avddsgitiout 55, bess t han
about 400; and dl ess of equ valen is ind de tIy may be
at nost abdliPst#lp gggsﬁﬂbwlﬁﬁﬁﬁ?t “WHP‘QEWﬁggfﬁgﬁﬁﬁpmﬂ@“ﬁgﬁgﬁn A laver age,
t he equi valigat 1emmgﬁt 400, of bieaeelFp @biitthc@le IyAGRh & skpdrse@trom@adt otadout 400,
or on average each active hydrogen is separated from each other active

hydrogen byiCiKe ByfEpesg&y on a&f@sa&ﬁ df chrbeisery COCHAALY-) prefsrabpyeioftbl B bot h. I'n

the formul ane §§GHIX chéh &Pl @a@hm 8898 dHferthf FBceMiacthetdiird at or,
t heref ore, enconpasses golyols pol yam nes and am noal cohols. R generally

represehts ealcpmpﬁéaqspow mql,ya@n@ﬁswné)ﬁmef@ﬁlﬁ@h%& iFogenerdly epresets aliggthe (C O),
al kene (C=Q. h@mﬂ o Q)Iﬁ%l&f)mhﬂ kegest ﬂﬁan@Qﬁtb)nQﬁé&n&ldjeétﬁ&f(c f.¢Ry have at

| east about 1 at | east about 2, or
hnkages or combinations thereof. R may have at least about 1, at least about 2, or at

least about 3, and independently preferably has at most about 36, at most about 24, or
at most about 12 carbon atoms. The carbon atoms within the aforementioned chain
20  are optionally substituted with a methyl or ethyl group. It should be noted that the
value of each b in a polyether initiator optionally is the same or varies from one
OCH,CHY),-XH chain or “arm” of the polyether initiator to another. Furthermore,
those skilled in the art will recognize that there will be variations in the numbers of
alkylene oxide molecules added to a molecule in a reaction, thus in the value of b with
25 in a molecule of polyether initiator and among molecules prepared simultaneously.
To allow for variations, values of b previously listed are understood to be the average

b over all chains of the polyether initiator or combination thereof.
The R group is optionally exemplified by polyol initiators for polyethers that
include neopentylglycol; 1,2-propylene glycol; trimethylolpropane; pentaerythritol;
30  sorbitol; sucrose; glycerol; alkanediols such as 1,6-hexanediol; 2,5-hexanediol; 1,4-
butanediol; 1,4-cyclohexane diol; ethylene glycol; diethylene glycol; triethylene
glycol;  9(1)-hydroxymethyloctadecanol, 1,4-bishydroxymethylcyclohexane; 8,8-
bis(hydroxymethyl)tricyclo[5,2,1,02,6]decene; Dimerol alcohol (36 carbon diol
available from Henkel Corporation); hydrogenated bisphenol; 9,9(10,10)-



| east about 3, and i ndependently preferably has at nost about 36, at nost
about 24, or at nost about 12 carbon atons. The carbon atons within the

af or enentwoned)/shain are optionally substituted with a merhpkolonimuhyl
group. It should be noted that the value of each b in a polyether initiator
optionally is the same or varies fromone OCH 2CHY) b- XH chain or "arm' of
the polyether initiator to another. Furthernore, those skilled in the art
Wi Il recogni;afatRdheth IBERIMAd; DB6WaLnatibR ARy bt AR rHRABASR Wier@hkyl ene

oxi de nol ecul es added to a nolecule in a reaction, thus in the value of b
with in a nstsecnt ©fghe plrhet prepming| Frpups oiresgAld thafrh anbeeacisreed pridpar ed

si mul t aneoyshyfene bRidd! hrOW1ERox B ok AliO0 herdbR! @ SofbinRicAluRMiRUS! Y |1 sted are
understood to be the ‘average b over all chains of the polyether initiator
or conbi nation thxemplefy, pdliamiRey theygan JompthcoRakioyp eX drppinifai bdndhydepol yol

| nitiatars [fnepol vet herg,hhat | ncluge ngaRanLy! ol ycolq.ahndiRLaRY! ene
glycol; tri t%ylolpropane; pentaerythritol; sorbitol; sucrose; glycerol

al kanedi ol sbisughonaghylirigydiedcaamedi mamiRcselblexame didiethylede 4riatbme;aredi-ol

1, 4- cycl oheyxan iol: ethylen I l...dj et hyl en | vcol ; Nethyl ene gl ycol
(1) < hyar od MRgRgE e BHRtS &nd oS ehect R PEs il EhONE"E.

bi s( hydr oxyinetdiy bthirrolanyicd, alidhadplapi, 6hd ecgneolabinge r@theatcngloohds((B& car bon
di ol avail able from Henkel rpor.ation); hydrogenate i sphenol -

o 5(10. 10) B SRATALY YL Ry pGCRORUE anBRbing!SF ASHERENES BTS¢ e

af or enmert i oPwesht Woe e 181344 ;elaB18, 308 end4, 349 3aha Bhiakh kdt. Ne183gonups present

t herein has bee reacteﬁhmith et hyl ene o§ide, Fro%¥le e oxide or mxture
thereof: and corSyHAPY oM ARHGF Wapfammsy K ayobs SHEHeS T iNe #0%or m t he R
group of Fasorukhgloti leepdnt@elgddnytriareydii@ohane; pdreepaiivl srBidNQicrose;

1, 6-di am nohexane; bi sam nonet hyltricycl odecane; bi sam nocycl ohexane;

di et hyl ene $1¥5eai he:Presyiens elvsnh déphespipdioret-fhesnediels 1&rexatiedief:nvA-ene
tetram ne. ExpABlaaE Yi@MINOed&RABL: Sethnelldg 6t hapham BEeoldigtihanel am ne,
and triethanol ami ne. Ot her conpounds that "are optionally used i ncl ude

pol yol s15 potlyceki tied-aginoarmpioacte pasins: efbyens Gaaingrdighgencrgamie: }ds.

4,216, 344; @d%&%méc%gloa@&’ecénﬁﬂ& 43 1?401§R1sﬂ§zl'§1}&x' S0 FRYclolRanel, 043, 304

Preferably, the initiator that forns y be selected fromthe group

consi sti ng fthykopertiyiigioyclols;2.t.02.fidtdept:ol Piograhe albelt adwytoenated| ;
sorbitol; Sl%igﬂ’hgﬁoq;; 9,9(10,10)-bishydroxymethyloctadecanol; 1,2,6-hexanetriol; any of the

aforementioned where at least one of the alcohol or amine groups present therein has

20  been reacted with ethylene oxide, propylene oxide or mixture thereof; and
combination thereof.

Then, to form the polyether initiator, the active hydrogen groups may be
reacted with at least one alkylene oxide, such ethylene oxide or propylene oxide or a
combination thereof; or a block of propylene oxide followed by a block of ethylene

25  oxide, to form a polyether polyol by means within the skill in the art. The polyether
polyol is may be used as a polyol for reaction with at least one natural oil or
derivative thereof or with at least one natural oil based monomer. Alternatively the
polyol is reacted by means within the skill in the art to convert one or more hydroxyl
groups to alternative active hydrogen groups, such as is propylene oxide.

30 The polyether initiator is reacted with at least one natural oil or derivative
thereof, such as at least one natural oil based monomer such as is described in
W02004096882. The natural oil or derivative thereof is optionally any natural oil or
derivative of a natural oil reactive with at least one active hydrogen group on a

polyether initiator according to the practice of the embodiments of the invention.



gl ycerol; 1, 2-propyl ene glycol; 1,6-hexanediol; 2,5-hexanediol;

1, 6- hexanedi ol ; 1,4- cycl ohexane diol; 1,4-butanediol; ethylene glycol;

di et hyl erwOgbyeishi431t ri et hyl ene gl ycol ; bi s- 3-am nopr opyPCraiskytoasione;

et hyl ene di am ne; diethylene triamne; 9(1)- hydroxynethyl octadecanol ;

1, 4- bi shydr oxynet hyl cycl ohexane; 8, 8-

bi s(hydroxynet hyl )tricyclo[5, 2,1, 02, 6] decene; D nerol al cohol; hydrogenated

bi sphenol ;  SefRfabf: hOhadis Y G @y IRLOHRGE AglesanRl onelack, niyexanatidl ol ; any
of the aforenentioned where at | east one of the al cohol or am ne groups

present t het¥rileh s Crigle ArMR AELEHC WHithh deldst eiteadive dwdrosplosyauened éxi de or
m xture thefeodrer ﬁ{?&t&%gbrﬁ%'l&@t SRELRPEr anfilE€NThd &tlgr%\rlmélitstﬁ?g%rﬂfahyét her

initiator, the active hydrogen groups nmay be reacte _least one
al kyl ene oxtheteof asueremplifigd byyeatgat jod daged menepyisdweeinbndée gxengplidigattsinnat i on

t her eof 5 Ol %P 5n‘?é}1'§1fc§fé% ﬁfen?[pt}{!: l%ﬁl%t)&l o€ Jrhd i iolaytoqmp hﬁ?]{ﬁ} 8{1 aldyy! ene

oxide, to forma po polyo y neans wthin the s Inthe art. The
pol yet her pobsyamleri.s nay be used as a polyol for reaction with at | east one

natural oil or reln\é I}rélv(ﬁl {;)at]sgﬁﬁ ?r?fnm%lér \(% E)t%?ra %ttl eaiélsdt orocﬁ]e 'Vgt?\%,]eu{hg‘leﬂp isl b ase.d
nmononer. Alternatively the polyol T's reacte By neans W thin eskill in
the art to @oovalyt foomed dronnof enhydimeX ytht gr eegesibleooitiltiae rinabmyssedcdfi ve

hydr ogen groups,.such as is propyl ene oxide. The polyether initiator is
reactod witRERETERIR e Radrinioniiin g batteiret &Y rbEotRetE IR as ac

| east ore natls al faal lacllased giyedtoleiheflahleas d potien aifi the dadyn adiP R4096882.
The natural o

il or derivative thereof is aoptionally an atyral oil or
derivative Qf?%e%?bﬁ'a‘fntﬁ?t&ﬁate i [Py el {t% SR %éﬁ@gﬁﬁ@x%g??@%gw rogen
group on a mefeyed hglketabRidilk ateQhosd @0 §EIdNg 1dadt dbb@ PRELAGRsRiralchagnbodi ment s
of the invention.Preferably the natural oil_ or derivative thereof has at

| east one aids by avsightr Maee Prefeiablyc e gpgetible il yigds #reagirabap 5EenvE with at

| east one agist ¥ phy i 0gen 1Q5CHBuC Rrkal ¥elBeht dmhdilafi it fidormsat | east
one ester or am de. The natural oils or derivatives thereof are exenplified

by nat ubl oirdenseeé dhapprrsieriaibhedidsi deriviiile fromen eogsipleiotli grmrbiat psamiot
i nt ended t OyhdrWobirck NG BHRAGITEMAS PhatifiGo LAY §BE LM faligiNal wigk, oi | based

nononers. The natural ofl based nonomer or other tatty acid or derivative
t her eof i s linoleic, linolenic and arachidonic fatty acid alkyl esters are optionally used to form

the natural oil based monomer directly. Examples of suitable vegetable oils include,

for example, those from castor, soybean, olive, peanut, rapeseed, corn, sesame, cotton,

20 canola, safflower, linseed, palm, grapeseed, black caraway, pumpkin kernel, borage

seed, wood germ, apricot kernel, pistachio, almond, macadamia nut, avocado, sea

buckthorn, hemp, hazelnut, evening primrose, wild rose, thistle, walnut, sunflower,

jatropha seed oils, or a combination thereof. Additionally, oils obtained from

organisms such as algae may also be used. Examples of animal products include lard,

25  beef tallow, fish oils and mixtures thereof. A combination of vegetable and animal

based oils/fats may also be used. It is understood that the vegetable oil is optionally

obtained from a genetically modified organism, such as genetically modified soybean,
sunflower or canola.

Unsaturated fatty acid alkyl esters may then be formed, by any suitable

30  process such as those known in the art, into preferred natural oil based monomers.

For example, the hydroxymethyl group is optionally introduced by a

hydroformylation process using a cobalt or rhodium catalyst followed by the

hydrogenation of the formyl group to obtain the hydroxymethyl group by catalytic or

by chemical reduction. Procedures to form the hydroxymethyl esters are described in



optionally fornmed fromof any aninmal fat or vegetable oil that is conprised
of triglycerides that upon saponification with a base such as aqueous

sodi um hywpaxriodesi4siel ds a fatty acid and gl ycerol, wher @Catusb@as®s79al porti on
of the fatty acids are preferably unsaturated fatty acids (that is, contain
at | east one carbon double bond). Preferred vegetable oils are those that
yield at |east about 70 percent unsaturated fatty acids by weight. Mre

preferably, yshe.veagat ablig 303, 49i&84s 2doaloraSihaabort 535 ReC pitticuldt | east 87
percent, or at |east about 90 percent by weight unsaturated fatty acids. It

i s under st cbdB¥Hat Qeckrave pracessesdeifomn aedpiaamtihy] erigin oy dyet dilse oil,
ani mal fat gf, ﬁml/be%@@gucﬁgyaé;&jﬁéa;ﬁyst.lfqa@iolk.xa,g%,mg Iﬁaaé,7g7§43@9 say, for

exanple, palmtoleic, oleic, linoleic, I'inolenic and arachidonic fatty acid
al kyl esters ardnofptiipaatht yagsador dasedr monpraepataly afcididkybasets asnoner
directl yz : S | I i I de e e, those
from cack or ey e PIaH s BAEEELAD pinfly SR I SRR,

canol a, saffaltpwed alkly] ersmed] thp ghmculgr eqgesbledjl dpliamily haveawaye, repampigi n ker nel ,
borage seed | iC kernel i.st,achi o n m a nut,
avocado. - seNBRRAAEEE) BBk, P BNt bR e B TRAg IR SBAAT
thistle, wakmainjngsafef fowslatiop &t asofphaiteé éd WD240%744 icampyiraad hemnint her eof .
Additionallg

iI's obtai f - gani h 1sq b d.
Exanpl oo of MaATHERpr oot € KT Be Fa StBor SrrgUer 1eR of Sana ¢

m Xt ur en) t hgreknatdl, e@ithAdicron dofirabBoRicabhly mndmaningalnshased bohdss/ f at s may
al so be use@mlt i s understood that tEe vegetable oil is optionally

obt ai ned f r'gHL 5 GeRaEeRys pymeshidaregragly JRAFSHEblE gRAIS OlBNEYEEN] v nodi fi ed
soybean, sunfl owgneadf orcdakA oil Ungatvaiial etedfaintl Mt RSt OnApdiyhheesli@ite nMay then
be fornmed, by any suitable process such as those known in the art, into
preferred ridt fiakd fgethpaRetnyyHdie rsanspgeh asdiings @owh ik ey toyietthyl group

i's optionalky iditredused byr axdiil, ohoriathad iOMuBROGEIBOUBUOGRsE Gabal t or
rhodi um catal yst foll owed by the hydrogenation of the fornmyl group to

obt ai n the WBPHYAEhyhichrEuBctporaiad AFpin by tslerasge. c Heamagtn! ailbaieti on.

Procedures o I)%Ho'ﬁhl&ehﬁe RYAEPLRY AR W] tiaRR bEfore & ftef BRELODRLh AU s Pat . Nos.
4,216, 343; 4,216, 344; 4,304,945 and 4, 229,562 and 1 n particular 4, 083, 816.

Q her knomomaii@esyéétrQCbICﬁm i hydderox eneuph i teeit presurfere it et fayty seidds
moieties.
In an embodiment, a functionalized natural oil moiety is formed, and then is
20  reacted with a polyether initiator by any means within the skill in the art, for instance,
transesterification, wherein an ester linkage is formed by reaction of a polyether
initiator with the methyl ester of a functionalized fatty acid or, alternatively by
esterification of an acid, chloride or anhydride form of the natural oil or derivative.
The natural oil moiety of this embodiment is optionally functionalized by any means
25  within the skill in the art, for example by epoxidation (and ring opening), amination,
reacting with such compounds as maleic anhydride or perchloric acid, air oxidation,
ozonolysis, hydroformylation, reaction with water such as blown oils where moist air
in the presence of a catalyst preferably by epoxidation or hydroformylation.
In an alternative embodiment, the natural oil based monomer may be an
30  unsaturated fatty acid unit in the acid form or in the methyl ester form. This monomer
unit is optionally reacted with the polyether initiator (or combination thereof) using
the same chemistry used for reaction with the functionalized natural oil based
monomer. After this natural oil based monomer is reacted with the polyether initiator;

it is then functionalized by any reaction within the skill in the art, such as those listed



may al so be used such as described by U S. Pat. Nos. 2,3324,849 and
3,787,459. In formng the natural oil based nononers, fatty acid al kyl
esters arwoaptoBnsill y conpletely fornylated or only parPcalusgoiosmyl at ed.
That is to say, the fatty acid al kyl esters of the particular vegetable oil
optionally have sonme renmaining unsaturated (C=C) bonds. Preferably,
however, the anount of unsaturated bonds remaining after fornylation is as
descri bed iR WRAMARIES A fetolcNCRLBO Wath @ JoBfetichintaidrel 1R BRGRnalAtdupr t he
fatty acid al kyl esters are fornylated they may be hydrogenated, such that
there is desidiremlyyselalEytheaforyates of erkirethagesy As ertiopaibeendbmaersiugtherat i s,
trace amounig,al) fRlond0%oRl fLEIANLNIRuARLEE LA & ATRHObSrAL: of an
unsaturation). At |east one natural oil or derivative t ereofg and at | east
one pol yet hwoexy hingticaalgrog te foranbe e NQlogretuhtor sinp parnpsesui t abl e neans such as

t hose known in t ~ N’(O? t PMBEE_F ~ he net hod
i's taugﬁ in Vd%gi%gglél%@an %ﬁ%&gggé‘é&gﬂ%ﬁn C g}lé&fuﬁtggr o}ragqtdé) herei n by
reference. aelenatustakctugi having @tlsestreoud p? ehragioypsbe hagiag taedquivelntt he

it oduct i i g thauieBiyFur R AR AR, Bk Bt WRIRHERRE
noi eti es. |thara® a@ivb bgldnopnt grogsfrensdtd whlathezadraatlwre dérivative woteef, yadhs f or med,
and then is reacted with a | yether jnitiator b nmeans W thin the
S g s SR R Sherh ek frePheady of i loaNE R MRt or

| i nkagel0 s drowpi®da byudiada ot molecudir vieigho by daerabbii 400 airéeraviytbott he net hyl

ester of a functjonalized f acid or, alternatively esterification of
an acid, chlori (L)Iglu%r aﬁ‘ﬁydrﬁgéﬁ})ér m Yf th’@p’f‘?éet“ff%al I 3%/0%%% va%i ve. The
natural oil noi e@cefCtifvisx@pbodi ment is optionally functionalized by any
means wthin the skill in the art, for exanple by epoxidation (and ring
openi ng), ami natYBn RedctitAGP wictd deliveH feiofoltdsind sachep 1dPartiflir i de or
perchlori ¢ Rplethnisalt leaOXbridaatu@N. oilORGBQ! YHeSQ's RY drifiQuiirdbp@hally 8RCE 1 ON with
wat er such as blown oils where noist "air in the presence of a catalyst

pref er abl y {peepditicaati @ridumtaggensbrhes MpIseretem of Rnlcgshopd Ragiplil areof _
enbodi ment , o Re AL HERhcifl br RASAH TBRRTE or TBYasPEn AN dHRS FttiBh S hufyat ty aci d

unit in the acid formor in the nmethyl ester form "Thi§ nononer
acid or derivative thereof, or at least one hydroxymethyl methyl fatty acid or

derivative thereof. Q may also represent a series of fatty acid derivatives, most

preferably oligomerized by esterification or transesterification of at least one hydroxyl
20  group or ester group, preferably the hydroxyl of a hydroxymethyl group on each fatty

acid derivative with the acid or ester (preferably methyl ester) of another fatty acid

derivative molecule or molecular portion. Preferably at least about an average of 0.5,

0.8, or 1 fatty acid are oligomerized to form each natural oil moiety, Q. The number

of fatty acid or fatty acid derivatives in each Q is preferably at most about 8§, at most
25  about 5, or at most about 3.

The polyol blend may optionally include at least one conventional petroleum-
based polyol material having at least one group containing an active hydrogen atom
capable of undergoing reaction with an isocyanate, and not having parts of the
material derived from a vegetable or animal oil. Preferred among such compounds are

30  materials having at least two hydroxyls, primary or secondary, or at least two amines,
primary or secondary, carboxylic acid, or thiol groups per molecule. Compounds
having at least two hydroxyl groups or at least two amine groups per molecule are

especially preferred due to their desirable reactivity with polyisocyanates.



unit is optionally reacted with the polyether initiator (or conbination
thereof) using the same chem stry used for reaction with the functionalized
nat ural oWD 2begst43mononer. After this natural oil basedPoosaew/08®4r eact ed
with the polyether initiator; it is then functionalized by any reaction
within the skill in the art, such as those listedfor functionalization
before reaction with the polyether initiator. The functional group is

directly useful duibié BsnERIIRRE hepd1cBfn- lﬁ@é 1RINA08RI 1IQbwARA RN dni under goes
further chem cal reaction to forma useful functional group, such as the

ring openi ngclade Bpsceisesaped bureiniaphany Yhaspmpsraab iveikieleohob Niserel for such
pur poses. T&%&Qﬁ%&é Sy SN or &%fmfmér%%oﬁél¥rh&3§(ﬁy&1%a?§EHrbé'us&!J noi et es

separated by a nol ecu ar structure havin | east about 19 ether groups or
having an eyodusapelyvrehendgprodusts aacorﬁleagftthab@mnt wgentiopr ef er ably both. Wen

the polyether inyd {e?én?a[tlv@aﬁ)%fs ihdd Ttﬂe}{egﬁl¥glgo {eP“B n%&‘?ac“ ve

with the natural vative t ereo nat iety is
separ at ed fpomyhydmwmmutayedaa@etal/msmgeh}dfoxat tefnaimsted abmsﬂs an@ petylammegr oups or a

structure o e r 68 u 40 I ot h. Thus,
t he PNOBP' élt%gewr é) Oﬁglss\gﬁ%tg‘agyb d m u(§e poqy%fy C%@S%tgfbgé&? %O}&\Aﬁser ein R
X, b, and mndrpolﬂﬂlostéifateﬂfasbdf polyﬂsr ﬁwlfareﬂi aﬂdeéﬁdSh p@plandelp,eradmng | apn
represents | east. .one npatural. oil cule are
oot onal |y AhatEarbiod Sl farBreR sty Ritbusio ity mRuPr e RE i ur e of at
| east onke nahibi@lio®ither&r, t00in Qﬂtﬁht@l’ hamfgefr&atzt Yo 8C biiferatily defol & attiwees
t hereof, or at |east Oﬁ 1g{drox ctional fatty acid or derivative

i %’, X%

t hereof , orMAfOSER Zlgms TR0 £ Stef CTABRIGYT FHPHGat i ve

thereof. Q Wy cahisHs ERArEIEM, GsHEMMosH @fflubadd, Yr atloebleleydni@tdopgex MOSt
preferably oligonerized by esterification or transesterification of at

| east one HyBMGkyraPlodishons 69 ehxgnanpsobPiEs &F Alrymitie PAYBPYRYFMof a
hydr oxynmet hympgt@Up on each fatty acid derivative with the acid or ester
(preferably nethyl ester) of another fatty acid derivative nolecule or
mol ecul B porti dxamplegpleyuiiphly injfatprapgecuds ain Waier aigaradeagpxydicgeidy, 8, or 1

fatty acid qre a@éu‘c&i%@%&'dzé‘c%p& Qcifl PniRafGhd DR e ghthﬁlicl aclP Lzt ¥ o%l@drla_ he nunber

of fatty acid or fatty acid derivatives in each Q1s preferabl’y at nost
about 8, atinpasiculabdldris to egtohydripralsehoddaygtialigilene glycols.

Exemplary polyol initiators include, for example, ethanediol, 1,2- and 1,3-
propanediol, diethylene glycol, dipropylene glycol, 1,4-butanediol, 1,6-hexanediol,
20  glycerol, pentaerythritol, sorbitol, sucrose, neopentylglycol; 1,2-propylene glycol;
trimethylolpropane glycerol; 1,6-hexanediol; 2,5-hexanediol; 1,4-butanediol; 1,4-
cyclohexane diol; ethylene glycol; diethylene glycol; triethylene glycol; 9(1)-
hydroxymethyloctadecanol, 1,4-bishydroxymethylcyclohexane; 8.,8-
bis(hydroxymethyl)tricyclo[5,2,1,02’6]decene; Dimerol alcohol (36 carbon diol
25 available from Henkel Corporation); hydrogenated bisphenol; 9,9(10,10)-
bishydroxymethyloctadecanol; 1,2,6-hexanetriol; and combination thereof.

The conventional petroleum-based polyols may for example be
poly(propylene oxide) homopolymers, random copolymers of propylene oxide and
ethylene oxide in which the poly(ethylene oxide) content is, for example, from about

30 1 to about 30% by weight, ethylene oxide-capped poly(propylene oxide) polymers
and ethylene oxide-capped random copolymers of propylene oxide and ethylene
oxide. For slabstock foam applications, such polyethers preferably contain 2-5,
especially 2-4, and preferably from 2-3, mainly secondary hydroxyl groups per

molecule and have an equivalent weight per hydroxyl group of from about 400 to

10



The pol yol blend may optionally include at | east one conventi onal

petrol eunbased pol yol nmaterial having at |east one group containing an
active hywpagensatsom capabl e of undergoi ng reacti on w t rCRUSRGIOOyHARt €, and
not having parts of the material derived froma vegetable or animal oil.
Preferred anong such conpounds are materials having at | east two hydroxyls,
primary or secondary, or at |east two am nes, prinmary or secondary,

car boxyl i ¢ @ehd3000! edpbiiifly 96:0WBSuLEBD t@ﬁb&ﬁqbﬁ) %@H&Q%@Q&n@ﬁ‘ﬂaﬂ@o&t | east
two hydroxyl groups or at |east two am ne grou per nol ecul e are

especi al | y Prerddtddgaaprlicatiameiveh pelysthanpeicr %qnﬁut 7 Onpsperially 2-4,
pol yi socyanglieg. Sihdra 8ok QNYeits Qi aholb&ld PP BAS&RiRRLY %@h%@r vel |

known in the art and include those described herein and any o
connerC|aIHy@avalg@bpefﬁwhydmmt&D&lEr@§Ubﬁmﬁhe%@@aﬁbﬁeﬂpﬁkybﬂthWd/or one

or more L£opg, ﬂ%oop%ﬁ’e‘ﬁ' lﬁelﬁyofallio%%hb UReH 0 IBFn‘?&ﬁ’%@?rQ% Yd&&&r{aﬁ@e product s

according to t present 1 nvent epresentatlve s I nc

pol yet her pohymbéref hydioydsdreups pot molesqle)p@ﬂlydwym&emwytlemﬂ nagedpadadal resins,
hydr oxyl -term n e n tive at may be
used |ncIuJmOH%?%FW%%ngﬂgﬁgg?%%ﬁg?‘%’ d@BST'qPﬂg) Hnmg1yp Sgbﬁgte based

pol yol s. PneéemmedwarEmpdkypb&umpepﬁnemlhgdaﬁﬂnmgnam @abfeyrbdene vexiade, such

as ethylene X|de ro xi de or a conbi nation

t her eof , g $%¥03¥Vlﬁ§6]Yﬁl§X§1r®m p %/tjos% @r eferably 2 to 6 active

hydr ogeny at ons. T(BatPNQBiH ﬁa)f @nstithicSit padty 08 atzedstm%@amabet Rudt36%, &ni oni c or
cationic, wt t al S . . Cs bor on flu a doubl e
Cyant de. conbPeR DS LT Joroolbh Sdei hee nawaey Mo iridng of

quat er nary 1@&&@9@%@&@5@1@%%9@@@@%% Ex qoaml 990, @f 1ea8tio8 b beati 18dst D@ 05f Mol ecul es
are water, 9an|c di car boxyljc acids, such as succinic acid, adeIC aci d,

pht hal i c act?“%i ok iyt ab e palypEblard: dheNOBR mpnwapstigute 5470 ﬁamorecéi)%r di hydri ¢

to oct ohydrirGnat @B3hobSn@E, BiabkbR e B bY&61eS 85 %6E MRlabY RP YR, obqi tiat ors
include, for exanple, ethanediol, 1,2- and 1,3- propanediol, diethylene

gl ycol , 1%i prapseese g1 et 97% o nbsuig M&EIpromore 9%% [9e Rwkre QT BYen W0(cedr ol |

pentaerythnhgghﬂ“%%&pMﬁghmlgyg&ose neopentyl gl ycol ; 1, 2-propyl ene glycol;
trimet hyl ol propane gl ycerol ; 1, 6-hexanediol; 2,5-hexanediol;
1, 4- but anedi ol ; Pplymer particles may be prepared by in situ polymerization of polymer

monomers in the polyol blend. The particles may be, for example, a polymer of one
or more vinyl monomers, or may be polyurea or polyurea-urethane particles.

20 To produce a dispersion of vinyl polymer particles, one or more ethylenically
unsaturated monomers and at least one stabilizer, both as described more fully below,
are dispersed in a continuous polyol phase. In general, the polymerization is
conducted by forming an agitated mixture of the monomer in the continuous phase,
and subjecting the mixture to conditions sufficient to polymerize the monomer to

25 form dispersed polymer particles. Conditions suitable for conducting such
polymerizations are well known and described, for example, in WO 2006/065345 and
WO 2008/005708, the contents of which are herein incorporated by reference.

Suitable ethylenically wunsaturated monomers are those which are
polymerizable at a temperature at which the continuous phase does not significantly

30  degrade (such as at temperature of below 150°C, especially below 130°C), and which
have low solubility in the polyol blend when polymerized. Examples of suitable
monomers include aliphatic conjugated dienes such as butadiene; monovinylidene
aromatics such as styrene, a-methyl styrene, vinyl naphthalene and other inertly

substituted styrenes; ao,p-ethylenically unsaturated carboxylic acids and esters such as

11



cycl ohexane diol; ethylene glycol; diethylene glycol; triethylene glycol;
9(1) - hydroxynet hyl oct adecanol, 1, 4-bi shydr oxynet hyl cycl ohexane; 8, 8-

bi s( hydr oxrzetomshdstiri cycl o[ 5,2,1,0 2' 6] decene; Di nerol a&Czaised10(03B®4ctarbon
di ol avail abl e from Henkel Corporation); hydrogenated bi sphenol;

9,9(10, 10)- bi shydroxymnet hyl oct adecanol ; 1, 2, 6-hexanetriol; and conbi nation
thereof. The conventional petrol eumbased polyols may for exanple be

pol y( propy! £pgicax%idd 8ltHAGYRO Ui BEBY] AMIO MR hRA QN BURRYEENE OXi de
and et hyl ene oxide in which the po¥ (e&&ylene.OX|de) content is, for

exanpl e, frisnildpeud %y@rexmmne&t@wgﬁw “ghlenietiymesigasgingelee aished

pol y(propyl gng.-eiifed: RRNMBESvifdhsRENMIRNE 2 dea&@PPRth Edddopmopol yrer s
of propyl ene oxide and €thyl ene oxide. For sl abstock foam applications,
such pol yetkvtanss; pyiaflepagh vinytidane diabides; Sindethpedical [Of ese, thenoppefdr ably from
2-3, maiqly Y, f ! e ~ ui val ent
wei ght psgr %?/@%%Ey ag%%ﬁ%’a%ﬁ%dr gl%%gﬁgrﬁgﬁ glf(gg&%'o§ 5‘%&%’90%?5@%{3@%?% ly from
about 800 twefabelmoidisds. Moxtufs ghstyesé hiemeylomirab 1/ ddkmantk pefeded f oam

ap_pl Icatl p”&?ec%#l%ﬁm&?dr?se{[nhv%ﬁi& R, ?Jngrcgﬁslti}/ut(%soﬂ(tn%gl%ﬂl% g’ toeéﬁ/oe,cés flz liz}ﬁﬁfz_ 4, .

mai nly prinmary hydroxyl™ groups Her nol'eécul’e and haveé an ‘equivalent wei ght
per hydr oxyfiromgaieae Sofo TS tlo oweighl O0Be mon@howtix@@00, especi ally from about
1200 to about 2000. \Wen. bl ends of polyols are used, the. nom nal average
functi onal ity ( AOREHTOPT AR g Ot e fnRp P e il BECor o ably

i n the reangascrepasithitede abaeatibl&arithy ilecpaydstlerl fieansns hokingle-phhai N pol yol s

wi t h hydroxy|l numbers ahove 150 are al so used. For the production of
semi-rigid %H&H‘é ,Wl‘gtthfi 380 g’ﬂ“@graég‘etr@aﬁ‘éﬂeprap‘w‘i’”fsdh%ftafeoﬂﬁ%n Y3 th a

hydr oxyl numhgin @bly3RritlS8Qihylae BNGBRaUMRY CloRshaérofersaial gasitdd Q% at

| east 25% at |east at |east 35% at |east 50% at |east 65% at |east 70%
at | east 75WYeHer pedisn. sk labypicalhst Peloier gt Progyste 9udg aat/on @hdinc50,  at
lleast 96% &lad edRtpoRfit& i N}é%e%e\%h @&%nc%na@&aﬂpﬁ%sdge&% hef a hhgotyt al  wei ght
of the polyol blend. The PNOBP may constitute 50% or nore, 60% or nore, 65%
or moreld 7098%ive giup and giyylepic FpveBITatEgo, branphsef sghorpringregeats igdodeor nor e,
96% or nmor QSoc%Zl%égrcanghc %@c%f Qrb&@fi@aci@ﬁs%?d@& c%nylicCﬁEid%\ﬂﬁﬂlri%leo%’dOf the
total wei ght of polyol blend.

epoxies having ethylenic unsaturation, and hydroxyl-reactive silanes such as vinyl

s

trimethoxysilane. The macromer may have a number average molecular weight of
about 2000-50,000, preferably about 8,000 to about 15,000. The macromer may

20  contain an average of from about 1 to about 7 or more hydroxyl groups/molecule. A
macromer of particular interest has a number average molecular weight of about
8,000 to 15,000 and an average of no more than 1.0 hydroxyl group/molecule.
Another macromer of particular interest has a number average molecular weight of
about 8,000 to 15,000 and an average of 3-7 hydroxyl groups/molecule.

25 Another suitable class of stabilizers includes polyethers having a molecular
weight of about 5,000 to about 50,000, especially about 8,000 to about 15,000, which
do not contain added ethylenically polymerizable unsaturation. These stabilizers are
conveniently prepared by reacting a lower molecular weight polyether polyol with a
coupling agent, such as a polyioscyanate, certain silanes having two or more

30  hydroxyl-reactive groups (such as alkoxyl groups), polyepoxides, polycarboxylic
acids or the corresponding acid halides and anhydrides, and the like.

The vinyl polymer particles may be prepared by combining the monomer(s),
stabilizer and polyol blend with agitation to form a mixture, and subjecting the

mixture to polymerization conditions. It is possible to add all components to the
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Pol ymer particles may be prepared by in situ polynerization of polyner
nmononmers in the polyol blend. The particles may be, for exanple, a pol yner
of one orwour®/Mi43yl nononers, or nay be pol yurea or polPgusasnghane
particles. To produce a dispersion of vinyl polyner particles, one or nore
et hyl eni cal |y unsaturated nononmers and at | east one stabilizer, both as
descri bed nore fully below, are dispersed in a continuous polyol phase. In

general , t hgadieh WeREl #ahé 9rtic? ORI TnEThdY if PoFIRIAMaABbdoateRDar Xt Ur e of
t he nononer in the continuous phase, and subjecting the m xture to

condi ti ons sabilfzeeiodhe repgiioporsp griopbE o naeet dyrgeftes ispdios pdyYhsed pol ymer

particles. rgﬁ’&&héﬂ-tg&s Bl abLe kQf £ QRAHCLL A SHC thePRIYOIREL Z@kY GRS are vel |
known and descri bed, for exanple, in W 2006/ 065345 and WO 2008/ 005708, the

cont ent s ofpoktahiedpeotgheginping tconpo mneniebieed.efles galglzer Say aliided

et hyl enigcalfy r&%@%ﬁfyﬁ%@%ﬁ%@ﬂ%@raé% 550%? 6t WOL G a Bfﬂh)!ﬁ?% e%rge%bl e at a

t enperature at conti nuous phdse does not significantly degrade
(such as atpartedger at ure of bel ow 1500C, especially bel ow 1300C), and which

have | ow sol ubi lTihtey oil nmé hzgti nOLlﬁ()lbeblcoen%glcte &0 ¢ ol ¥ersr§r{ciezoefda freE)f(:ara ilc s of
suitabl e mononers incl udé a Ip atic conjugate dienes Suth as bu adi ene;
nonovi nyl i deiatoar offht i @asowmuacit @s Hte/ rredien]l @itimatrhigl sddcyade e, pravidey la
napht hal ene_and ather inertly substituted styrenes; a,Q-ethylenically

inoat ur at e BB FoBac Rt FHE bt SR ine ERERymR: R Flbacr 11 1 o

aci d, nst hydf feerrydied epitidret i ytoniTeidaa o b ab@ut 52plasedibdx yeluhgl wabydtat e and

2- hydroxyet hyl nethacryl ate; a, b-ethylenically unsaturated nitriles such as
acrylonitri?@anEﬁVTgﬁ%ﬁ ?mwﬁﬁv¥0§§ﬂ§ﬂ§m§ ﬁbgémwgﬁQWS%%QIHPB@nW?nyI

ethers; vinple K&l ABRS inMdtByma@ B aMiaa¥dd danesthlor desicaddd, e nlayke. O

t hese, the nmpnovinyl aromatics and a, b-unsaturated nitriles are preferred.

Styrene ancRd4ed SANHRTGUSEY|08 INatagch e hegashion SPrsY @arky whep thesMONgE Pr ene and

acryloni tridoe dRAN RIS BF eLRIYIE FrecCRRE] FhilidoR ﬁfclﬁﬁ@?eir&ym&r@,h styrene
constitutes fromabout 25 to 95% especially fromabout 50 to 75% of the

wei ght bf tIMExsRoReulse iedora@ite nefcadenasts, srabianirgerds aek ey ddieci ng vi nyl
ho T PSSR TR Uitlod QO i iR polvo
rel ative prispesteaicoriks(tbhab porexign, deernyl) papddaahdugtene hydroperoxide, t-butyl
hydroperoxide, 2,2’-azobis [2,4-dimethyl]pentanenitrile, 2-(t-butylazo)-2-
methylbutane nitrile, 2-(t-butylazo)-2-4,dimethylpentanenitrile, azobis
20  (isobutyronitrile), azobis(methylbutyronitrile) (AMBN), tert-amyl peroxy 2-ethyl
hexanoate and mixtures of any two or more thereof.
The polymerization to form vinyl polymer particles may be conducted in the
presence of a chain transfer agent, as the use of these materials in some cases
improves the stability and filterability of the polymer polyol product. Suitable such
25  chain transfer agents include mercaptans such as tertiary dodecyl mercaptan, o-
toluenethiol, 1-tetradecanethiol, 2-octanethiol, 1-heptanethio, 1-octanethiol, 2-
naphthalenethiol, 1-naphthalenethiol, 1-hexanethiol, ethanethio, and 1-dodecanethiol.
Other suitable chain transfer agents include benzyl sulfide, iodoform, iodine, and the
like. Suitable amounts of chain transfer agent are from about 0.1 to about 5,
30  especially from about 0.25 to about 2.5 and preferably from about (.5 to about 1%,
based on the weight of the monomers.
To produce a dispersion of polyurethane-urea particles (PIPA) or urea
particles (PHD) in the polyol blend, PIPA or PHD forming monomer is dissolved in
the polyol blend.
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contain polynerizable ethylenic unsaturation. The macroners may include a
pol yether portion, which is typically a polyner of propylene oxide and/or
et hyl ene wWRi20®/15743¢ pol yner is capped with a di functi onCTaspiongroagent
that has a hydroxylreactive group and ethyl enic unsaturation. Exanples of
such cappi ng agents include isocyanates, carboxylic acids, carboxylic acid
hal i des, carboxylic acid anhydri des and epoxi es having ethylenic

unsaturation, ang, pygy therp886! isiBsitl! BOOHDSWERinE SohbR¥s nldylin@ideoxysi | ane.
The macronmer may have a nunber average nol ecul ar wei ght of about

2000- 50, 000AMmipgse Fedhatsl ymaeRiyt angdingpEnd subsbigied argingpnd ey ABErOEI may
contain an @YSrg@endtnohbQm %ga?l%%oﬁnmdflﬁfaﬁﬁnetz, Qth MPLGyRYIEANNL, 1,6-

groups/ nol ecul e. A macr oner rticular interest has a nunber average
mol ecul ar visixghethgenedisoume, glkogdamipes] snddodraamd. an aver age of no nore than

1.0 hydroxyl ar QU R4S noAMPAIES: TRRE P 1 Alind Aokl G Aoy GLEST has a
Felm g RO Pesdar Beus s fmbg 2iey

nunber average no wei'g out to an aver age of
3- 7 hydr oxyinclgdeoylpgy, mpickcasl elycnoint ezlkanglamaiyse sathags ménosthaiildminer s

i ncl udes po&igtﬁg %Fa'irﬁn haYri er&%,nglégﬁ)nlteg Ctai%sg)ralio\ﬁ\%ig%{ie f \%ﬁ(?%ﬁﬁra)gth%%?etﬁagol ,bOUt

50, 000, especially abou n cont’ai n added
et hyl eni cal hydrqpeétgyipipealbé,emunssitpupabélanine, THie®eroptmainhing end raixeires

conveni ent | rep d by reacting a,l ower nolecul ar. wei ght | yet her pol yol
with a coud%?ﬁﬂgagéﬁ?) éﬁ@ﬁﬁg@mﬁ pnggosgﬁﬁnéFe,C%gF?ﬁﬁn @9ﬁ§he§&having t wo
or nor el(hy dnakylkthimdaihing, ephghiydetpsno{amifnd) aas8 @ydoDXpinegMtoldpsgo, p@sibleepoxi des,

pol ycar boxylic acids or hgﬁDcor%ﬁ%fgndlng acid hal'de%»aqg ﬁﬁqygrides, and
the |ike. THBVIGY APIXWE el pat AR RO R OBY YN E BT g t he
nononer (s), pasicdi | i zer and polyol blend with agitation to forma mxture,

and subjecting the mxture to polynerization conditions. It is possible to
add al | conponenths a fagtiee FAE prskor B4 grolyaier dpraning mippongrs pigeddehier i on, and

it is possidteich@iPdeLBRANEK Sf BitdetBBIl 1 €% @ abdIR 408ACL bOMhe YGRSe!
continuously or in stages during the reaction. When a nacroner-type

stabi | i Fer podyahblead waig8harclerapiivcasfabeie weohorbwuhdl Vbé. pol ymeri zed
bef or e begi nni NGk ABnlTR). NaIBRRTREy heSdmpFIE iRkl hagy WEY Reuaded 0 a

rate roughly proportional to the Tate of growth o e surface area of the
di spersed paeniitels e, organometallics may be used. Organometallic compounds useful as

catalysts include those of bismuth, lead, tin, titanium, iron, antimony, uranium,
cadmium, cobalt, thorium, aluminum, mercury, zinc, nickel, cerium, molybdenum,

20 vanadium, copper, manganese, zirconium, etc. Some examples of these metal
catalysts include bismuth nitrate, bismuth neodecanoate, lead 2-ethylhexoate, lead
benzoate, lead oleate, dibutyltin dilaurate, tributyltin, butyltin trichloride, stannic
chloride, stannous octoate, stannous oleate, dibutyltin di(2-ethylhexoate), ferric
chloride, antimony trichloride, antimony glycolate, tin glycolates, iron acetyl

25 acetonate etc. The catalyst may accelerate the reaction of diisocyanate with the
primary hydroxyl groups of the alkanolamines.

Under stirring, at least one isocyanate is added to the polyol blend. Stirring
may be produced in stirred reactors or by using static mixers in series, as is know in
the art. Isocyanates which may be used in the present invention include aliphatic,

30  cycloaliphatic, arylaliphatic and aromatic isocyanates.

Examples of suitable aromatic isocyanates include the 4,4'-, 24" and 2,2'-
isomers of diphenylmethane diisocyante (MDI), blends thereof and polymeric and
monomeric MDI blends, toluene-2,4- and 2,6-diisocyanates (TDI), m- and p-

phenylenediisocyanate, chlorophenylene-2,4-diisocyanate, diphenylene-4,4'-
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The pol yneri zation may be conducted in the presence of a free radical
initiator. The anount of the free radical initiator is selected to provide
a comer cwal2bw/rsessonabl e reaction rate while control |l i rgTAReM0ABTET A

typi cal anmount of free radical initiator is fromabout 0.1 to about 5,
preferably about 0.2 to about 2 and nore preferably fromabout 0.25 to
about 1% by wei ght, based on nononers. The free radical initator may be all

added at t h@issdyahdee,0f4 4 Bsde ﬁﬁtetpghdu%htmpﬁam be;_ad@ediphonyintuals! y or in
stages during the reaction {particularly when the nohoner is so added).

Exanpl es of+$uliiseiypralq peck divaemdaberdioeyaptie ragdi b pueocpenagnglageetn,

peroxi des, PerSH sfa@;hﬁiod@ﬁé’n?l@(h@{ es, percarbonates, azo conpounds and the
| i ke. Specific exaripl es of suitable free radical initiators include

hydr ogen per oxi déixturesbelt ispcypeatescmentde, used, (uchhas yhe) cpemexiae aVMhiblﬁoyl
per oxi d [ | 4 enq

[ 2, 4-di ﬁjet hyﬁ%‘gsn%})g%e%?(?? ?ﬁéé)% : (%f{tgg%%éﬁug%cg?@%i %SH Bﬁstoz%a aélg%l t |y ile,
2- (t but yl ad®) bQ ugeddinntbe Ipydcp@nbhrkWirlvmitioe, SlEhObI(S'UC(el ®bbnt Yrigaytmaiel e) ,

azobi S( et h(ybl lliledy\l[,a\gnt'htti r]%ﬂg)g enét onr 58 f tmell.%threag?lltolegr{eoé al:rmneeto;1 3/41 c%)l(c%noat e and

m xtures of an merization to ormV|nyI
pol ymer pardlplmlngmleﬂmye hid s@gaciuc bedined btyhae pplmsgnaimnobf arudh anaihtlermnsf er

agent, as t use of terials in so cases inproves the stability
and filter Cgﬁfelnwmlﬂe %ﬁ@%&@@?mﬁ%%@oﬁmﬁ? duct. Suitable such chain

t ransf erg agent s Hxambldsl &f neipaajet pcngls@y@ﬂmeaslntlané leanfy}enél aliesy hnab® ric@pt an, a-
t ol uenet hi ol etr qEl}ecanet hi ol (c:it anet hi ol , ~1-heptanet hi o,

1- oct anet hﬁ&ﬂ"am? tSH%aBﬂ%tIFﬁPBPmmi HopranAlg eiskheragr 141‘%?89(3’%@? hi ol ,

et hanet hi 0,4 ﬁﬂﬁhy&bﬁ@@ﬂﬁ@eﬂeﬁﬁa hiii@bcyakdid) 8 htufittidt loBues ha the Elﬁ(ﬁre_snfl@ﬁoﬁﬁe nts
i nclude benzyl sulfide, iodoform iodine, and the |ike. Suitable amounts of

chain transfff%‘?ﬂa%fg‘é‘?%’af%i*eé apd PRBoleree 1 to about 5, especially from about

0.25 to about 2.9caRdeaRl §fcefsalharé Iisoaad@@%ttheopoﬁy&q)lala%; at Rochaaed on the
wei ght of the nmononmers. To produce a dispersion of g/uret hane- ur ea

particl s (PPl berwegr ghpupdt andapey 1@%@6@?@9@6%#@@1 (handrgbiout PRBA or PHD
form ng moONQRRMLdSaBl $8@le¥ehdulsd B a%&luqub ﬂ{eelﬁlﬁyéﬁateainﬁ’é@s BRl:Y¢wesr polyol is

desired, the PHD form ng nonomers may i nclude
isocyanate-groups over isocyanate-reactive hydrogen atoms present in a formulation,

given as a percentage. Thus, the isocyanate index expresses the percentage of
isocyanate actually used in a formulation with respect to the amount of isocyanate

20  theoretically required for reacting with the amount of isocyanate-reactive hydrogen
used in a formulation.

The at least one PHD and/or PIPA polymer forming monomers and isocyanate
may be successfully reacted without the application of external heat and atmospheric
pressure, although higher temperatures and pressures may also be acceptable. For

25  example, the reaction temperature could range between about 25 °C and about 100
°C., and the pressure may range from atmospheric to about 100 psig.

The vinyl polymer, PHD, and/or PIPA natural oil based polymer polyols
(NOBPP) may have a vinyl polymer, PHD, and/or PIPA polymer solids content
within the range between about 1 wt.% and about 40 wt.%, preferably, between about

30 10 wt.% and 30 wt.%, based on the total weight of the vinyl polymer, PHD, and/or
PIPA NOBPP. The PHD and/or PIPA polymer solids may have average particle size
diameters below about 10 pm, preferably below about 5 pum, as measured in
accordance to ASTM D1921. In an embodiment, the average particle size diameter is

between about 0.1 pm and about 5 pm.
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am nes, such as amoni a, anilines and substituted anilines, and fatty

am nes. The PHD form ng nononers may al so i nclude di am nes, such as

et hyl enedwarenrel514616- hexamnet hyl enedi am ne, al konol am nesT/iseaohg™anzi ne.
If a PIPA polymer polyol is desired, the PIPA form ng nonomers nmay incl ude
i nclude diols, such as glycol; and al kanol am nes, such as nonoet hanol am ne,
di et hanol am ne, triethanolam ne, triisopropanol am ne,

2- (2- am noet hOX}E‘e%M@Qhe) mn?ygmwletm[b PhRIAST AZIPAC ol FRAOHAP haRap@xani ne,
di i sopropanol ani ne and ures thereof. O her aIID kanol am nes whi ch may be

consi der ed PABsdHea RrEPhplead Highdrchificnat loaarycaich anwramilnascd pelyel ycol
amne. It i S r Nogpu P orm ng
nononer s to@%\]?r%gh%r ?(g%@HrD%(gldlg’Aﬁwa?ﬁ%Pes %ﬁft@é tg)?%st% ngdnegll;ﬂsg and/ or

Pl PA pol yrred\ltlioelghn lnghWQWérPéPféraéd AHdE dartigles, [ee BNOBY may reagtomicletiter at i on of
bet ween wei ght,
preferably g&:ly \gﬁlé\é%]m‘é%g%tqv 1%‘9191}1'? %ﬁgﬂﬂ"& 2 @E{IPégﬁnﬁr‘?’%ﬁ hl}@%%%%a% (Fel;]tgl catal ysts
may be conbpenedtags tdf tlhhetopblnyasb ] élndpolﬁattrab(yltds cwidju anetude i s RNOBP

or ganonet al be u I 0 nd as, gat al ysts
i ncl ude thoé%&tg ngE%/ At hf%%flauo gfaﬁl% E‘}% %Olymgr Iﬁﬂﬁ%nanﬁg)%fﬁ Irjr%)an}ilo Y ani um
cadm um cqbathctles theQgrartieiys mdwmcapsmlaterm ety ampumaf thd odedal oid eﬂenwm

nol ybdenum co n zirconiu etc. npl es of
These. ot ot PGP 8Pkt BRE o BRE SORESFof hbE SRl h B Candr o, 1 ead
2- et hyl f[BXCk&lH&bOlth&th%BN@BIPEThd Radadvhedpearicds huhy ichadcelof d@ePROBP
trlbutyltln é ltlnt filchlorld stanni c chlorlg Cf?t%nnous oct oat e,
stannous ol Befelr UiCEaiey g Amgynt 2 é‘fr}‘?)‘?’ia XOEPEYS ¥4 ip; APes iecndant i 1 mony
trichlori depro@nt,iafBay oOlhy ¢ Iya%@yméﬂ PHD! ¥&MratiRg polyhRAs@ARIEtydsisacgtaonat e etc.
The cat al yst ma% accel erate the reaction of diisocyanate with the primary
hydroxyl grietpst Bfre{oHECal kanol ani nes. Under stirring, at |east one

i socyanate is adg@fert@rd Beanh AodRnibha® PlyoStihdy hlObdBYscR® B fuGed i n

stirred reactors or by using static mxérs in series, as is knowin the
art. | sbvyasvatresblotiaahialnell dpvedspalydln Homevsk eisgings fhevBIAPT &W/aridPade

al i phati c, particles may have natural oil derived polyol grafted to the solid particles, the

particles may also be grafted with conventional petroleum-based polyol, provided
such conventional petroleum-based polyols are included in the polyol blend. Thus,
because the particles include both natural oil derived polyol moieties and

20  conventional petroleum-based moieties, the particles may enhance the miscibility of
the otherwise incompatible polyols.

The viscosity of the NOBPP may be less than 20,000 cps, is preferably less
than 12,000 cps, and preferably less than 8000 cps, measured at 25°C in accordance to
the ISO 3219 method.

25 The polymer polyol prepared from the above ingredients may then be
incorporated into a formulation which results in a polyurethane product. The NOBPP
embodied herein may be used in conjunction with an isocyanate such as those
mentioned above or may be combined with additional polyols well known in the art,
and reacted with an isocyanate to form a resulting polyurethane foam product.

30 Among the advantages of the polyurethane foams produced with the NOBPP
described herein include providing foams that are made with a high level of
renewable resources while still retaining similar load bearing properties, aging

characteristics, and elasticity as foams produced using less or no renewable resources.
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cycloaliphatic, arylaliphatic and aromatic isocyanates. Exanples of
suitable aromatic i socyanates include the 4,4'-, 2,4 and 2,2'- isoners of
di phenyl meOhlarelsdisisocyante (MDI), bl ends thereof and p@®Cyrseé10/0aTvdl
nononeric MDI bl ends, toluene-2,4- and 2,6-diisocyanates (TDI), m and
pphenyl enedi i socyanat e, chl or ophenyl ene- 2, 4-di i socyanat e,

di phenyl ene-4, 4' -di i socyanate, 4,4'-diisocyanate-3, 3" -di nehtyl di phenyl,

3- et hyl di pReRNd Rt MaRetoadts Maydiiics 0GYERRLE iRPFvel RhgRY dg%tdgeafél w&ocyanat e
and 2,4, 6-triisocyanatotol uene and 2,4,4" -triisocyanat odi phenyl et her.

M xt ur es of CONYERSGIaM 8 REOPREYS- be used, such as the comercially avail abl e
m xtures of 2,4, %&Qrﬁ e bé?d?@th%e%arﬁs%r&‘ﬁf&ﬁar@& b?&%@%&rﬁ%oeyﬁla@é wels

polylsocyanate may al so be used In e practice of i's 1 nvention, such as
crude tol uea@ethduwwy@ﬁdm@do&bpm nédcombutahenSpth@@g%rﬂaﬂltbﬁ NSIBEP i sheur e of

t ol j d by th
pgogggﬁé?:iﬁkgﬁ c@h%gﬁﬁgé (gggﬂgsﬂﬁé ny anlnéﬂh#%ﬁq%%gﬂ%ﬁegggaﬁg§ algo bg
used. Exanpfh@d;'ti@fal plygh amd/@r H@d»ln}ﬂr@owanmmsq lvfceiddd@ teethh ypbkymer mlmslocyanat e,
1,6- hexamalgle dt Eer}grﬁdthg %§%¥n% ﬁ/bl cés n]gotsﬁlog Heled OFIE Y q}%t 1“2003/ %{a&e Oﬁfhexane

1, 4-di i socyana exy ane ||socyana
analogues oﬁmﬂM@nﬁhmM&lmmnmnanedmhnmmnmapﬂmsmgmmnaMEBmammcnmpmmnms t her eof .

The at Ieastﬁgn soc ate i s added Ho t he P é P g@ for an |socyanate
i ndex of bettéeR uISHEn S BT 2B TCh PEPEIrh DY B WBRK MBS 50” and
about 180, ganélatepagisahalakpfanbemmm@bﬁmuréo and about 110. The isocyanate

index is the ratio i SO t S.qQver isoc at e- ctive hydrogen
at oms present hhﬁpngﬁﬁﬁg%ﬁ3%n86%9@a 3@lﬁwﬁ%?@é%gﬁg@mt@%ﬂﬁ?“?ﬁ@wlsocyanate
i ndex expr e@a@sngmvparc@ﬁ&&lagﬁmqff d SOEYRAPIRIvAC hugbl of BesR@niaBow Mor nul ati on
with respect to the ampunt of isocyanate theoretlcally required for

reacting w Yhetd aber JRtWiof wrg%wan%ﬁt%eqneaae% VeVig ding geept 98y P nlng

formul ati onype Thgbodimdne @Rt cABRGLRIEL BN 49PWPAy . PRIYEIEH f18Y Mhvida TRMONEr s and
i socyanate nmay be successfully reacted w thout the a? I|cat|on of external

heat antP atybsptrarant(ippleding viayl palyoles JGhA BngpelPtlp sphisls) aft et wenahelt Sr essur es
may al so bew%cﬁlﬁt ﬂala{lteSO '\:X/Q'% or more, based on the total mass of the blend. In one

embodiment the content is about 40 wt.%.
The polymer polyol blend may also be combined with a conventional
petroleum based polyol such as those described above after the formation of the
20  polymer particles and before using the blend in a foaming formulation. Additionally,
the polymer blend may also be combined with a conventional petroleum based
polymer polyol, such as styrene-acrylonitrile (SAN), acrylonitrile (ACN), polystyrene
(PS), methacrylonitrile (MAN), or methyl methacrylate (MMA) polymer polyol.
The blend may also include one or more catalysts for the reaction of the polyol
25  (and water, if present) with the polyisocyanate. Any suitable urethane catalyst may be
used, including tertiary amine compounds, amines with isocyanate reactive groups
and organometallic compounds. Exemplary tertiary amine compounds include
triethylenediamine, N-methylmorpholine, N,N-dimethylcyclohexylamine,
pentamethyldiethylenetriamine, tetramethylethylenediamine, bis
30  (dimethylaminoethyl)ether, 1-methyl-4-dimethylaminoethyl-piperazine, 3-methoxy-
N-dimethylpropylamine, N-ethylmorpholine, dimethylethanolamine, N-
cocomorpholine, N,N-dimethyl-N',N'-dimethyl isopropylpropylenediamine, N,N-
diethyl-3-diethylamino- propylamine and dimethylbenzylamine. Exemplary

organometallic catalysts include organomercury, organolead, organoferric and
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exanpl e, the reaction tenperature could range between about 25 0C and about
100 OC , and the pressure may range from at nospheric to about 100 psig. The
vi nyl polwoen10/BBH31 and/ or Pl PA natural oil based pol ymecTskei0i0379¢NOBPP)
may have a vinyl polynmer, PHD, and/or PIPA polyner solids content within
t he range between about 1 wt.% and about 40 w.% preferably, between about
10 wt. % and 30 w.% based on the total weight of the vinyl polynmer, PHD,

and/ or Pl PANRBRR cadij s, R A48k c;i?mgﬁs Rehy pefer@hinds: (KBY. Hiavsleamer age

particle size dianeters bel ow about preferably bel ow about 5 mm as

measur ed i readEErigdpdcesangorahigride g salty ﬁf W%M%w1%ﬁ€h ag fibutghia dgge
particle Sllél?raéé' %”&Ttﬁ&st IS tﬂ@&ﬂﬁ%ﬁ&%? lchﬂanm a1 ARkt éocf%m&‘w% the

vi nyl pol ynme PHD, and/or PIPA polyner solids have been orned I'n a polyol
bl end t hat aunle Bmwe@kaé;tmmlaﬁéltoxmelnwtaﬂﬁ@mphmauy &b coploydshlwacdn. pldie palouitPNOBP) |

t he pol yqrer s S ;}%J%P r e o] I ! s.. Al t hough,
in the csgge()fo? lln'ﬂg Kﬂﬁ%sé@acﬁﬁ l?a tic egb& ﬂe%PR@%t o Itﬁr%eg%%nh\iﬁ%% ﬁ ?rhe
i socyanat e qmmn@taﬂwcytatyharﬁrar%O(ﬂHDlmdbmnn Fhlel?@rrrhmtwnngl romedrer s react, a

certain percent of the t f id I 1 ncl ude t he
PNOBP. Additiona 1t10na pyo it n? Fl%é?\l?agg SP/ll% ‘?éﬁg%ﬂ §t8er m%’ﬁ‘?% and/ or Pl PA

pol ynmer parfire@lries poltyhnethpmerpqlmhﬁs Ammg&h@sapédltlataelngredﬁentsaremrminﬁm of the

natural oil .derived vera e Iyner solid particle my
"ol ude betWEER® ABSIBRR e oV E o dine0 NS RBr e BRI Fon of
particl g5 |namtfdaang)amanﬁlﬂbrgﬁndlﬁaﬁlgH‘é@BEdtph@neﬁmnefdamGﬁe@-ﬁﬁﬁpbheerarmunt of
renewabl e resources. used in deve ing th oduct t. of the
vi nyl pol yner, Loafp, gnay, b %B?)ﬂ?ﬁs?o ?E??@gepgfngf Sjetho fmaw{“é]ilué'wabl e
resour ce.  RusithEnEEE @xceﬁ@a-ﬂﬁ/th@%l&%ﬂ&yaﬁﬁt@hs Bat yated Wy hohigaeqbivelehd! e or

ot herwi se conpatible natural oil derived polyols. However, 411ust as the PHD
and/ or Pl PAYHEHPOBIOKY thdS maRisPHutery Hhichiy m&é??%dteﬁé?%ﬂ“@ #Pad to the

solid partigGh@er diorPRitd & EEmNEY RLiBQ ﬁﬁmgrf@&hﬁg Méchduscany apbignal
petrol eum based pol yol, provided such conventional petrol eum based pol yol s

are i ncludeitatle.tSoeccalies gnstshei ragibods TREsals e &n sush Op%[ﬁltqt grededs, el ude bot h
natural oil 1s&§5ﬁa¥ee dn@ohy qLocmaﬁetﬂeﬁw@na)mponents are simultaneously brought

together and caused to react. Three widely used one-shot methods which are suitable
for use herein include slabstock foam processes, high resiliency slabstock foam
processes, and molded foam methods.

20 Slabstock foam may be prepared by mixing the foam ingredients and
dispensing them into a trough or other region where the reaction mixture reacts, rises
freely against the atmosphere (sometimes under a film or other flexible covering) and
cures. In common commercial scale slabstock foam production, the foam ingredients
(or various mixtures thereof) are pumped independently to a mixing head where they

25  are mixed and dispensed onto a conveyor that is lined with paper or plastic. Foaming
and curing occurs on the conveyor to form a foam bun. The resulting foams are
typically from about from about 10 kg/m3 to 80 kg/m3, especially from about 15
kg/m3 to 60 kg/m3, preferably from about 17 kg/m3 to 50 kg/m3 in density.

A slabstock foam formulation may contain from about 3 to about 6, preferably

30 about 4 to about 5 parts by weight water are used per 100 parts by weight high
equivalent weight polyol at atmospheric pressure. At reduced pressure these levels are
reduced.

High resilience slabstock (HR slabstock) foam may be made in methods

similar to those used to make conventional slabstock foam but using higher equivalent
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conventional petrol eumbased noieties, the particles may enhance the
mscibility of the otherwi se inconpatible polyols. The viscosity of the
NOBPP maywbeoloess43tthan 20, 000 cps, is preferably | ess tiram/ub20100879¢ps, and
preferably | ess than 8000 cps, neasured at 250C in accordance to the I SO
3219 net hod. The pol yner polyol prepared fromthe above ingredients may
then be incorporated into a formulation which results in a pol yurethane

product . ThgeiNeBRE oxTpadiigek R8s Qi%ych%ctul%d lh RxEiBilinE RCBAIORbYAAIN an
i socyanate such as those nentioned above or be conbi ned with additional

pol yol s wel SCORMSWA% ¢ highsr. ek ASEM&%Q&W@GW@WS #dite be {Tamabaut otof or m a
resul ting pglyus ekhanay ff&%ﬂ%ﬁ?ﬁ%%tgmﬁ gs be 0B IMANHAGLS;uRalehli By

pol yur et hane f oans produced PP descri bed herein 1 nclude
provi di ng fweias of helyolare made with a high level of renewable resources

while stdll ret %&agpfq%in%Anaﬁe h03d o P fiih £ %0 RECRSL flofiSh ﬁ?;ggegrlragr the

characteristics el asticity as foans” produce Gei A
renevabl e reswanceslyAtdorposiiah lipcludiipepolyoses pwl,wadawe dzé(pmngtdgfalte i nproved

hum d agei ng,,apd, y& angg tS%rQi’osgé ?fl'ogi \gﬁeef‘é (R S’alf%l‘%m%1 reed§t10n t”ke‘%%ﬁ‘a%r & u%rﬁEiuc%

pol yur et hane foairs
I socyanat esshhpesit belrnaﬁolm a mcadﬂemﬁcqiamodﬂma;g”tﬁfrecree@fm wmrh ﬂlhend‘lmDE’()tl n t he

presence of ng. a cat St nd ot her opt.i,onal redi ents as
ooy od. adurtRsAAe RIS woxk arBirs bhihufhg, P B oy SR brob ¥ ied 1 o the
pol yrrerlqool yigith bleandd belicate té Bevepdk yomRl capdeyRbd. CMPMSIdinggitodesses @act ed Wit h

the i socyanat The copditions for the ction ar ch t t he
pol yi socyar%{’f’érré‘h(ﬁo ForY6f diepgeo C%gifpal?loﬁeﬁ‘??ﬁs Oﬁotpgﬂa?ctzlf‘??gﬁe and/ or

pol yur ea poée)ﬁafanyy@dﬁ%éﬂoﬁlbgubﬁpyg/m@ agent generates a gas that expands the
reacting m xture g/rrer pol bl end reacted with isocyanate to
produce the pol ﬂl@?é?%%m@a ﬁB\PéVealf%‘h‘@éﬁ‘PFna‘i pesd frdngsstheRgcal oi |

derived pol%Ohet&tm&fatM\@mNamwstm@ Ko @G 210 UhisOReitbd, Yharlfs esabl y
bet ween about 20 wt.% and about 50 wt.% | n one enbodi nent the

concent Fat i Gempressigpoirces Betlgctiop @ﬁla) H# msmorha\ﬁémalet weeingdpilde cont ent
(i ncludi ng ¥y ndaahy SBhple R 5213001 Ofec R Q) Isdfd), Ofplainasy@hamt 5

(120°C), and specified humidity (100%). The sample is then dried (3 hrs at 70°C) and
the hardness measured again. The difference between the two numbers (delta) is used
to calculate the percent change of hardness. The foams made using NOBPP may have

20  a humid aged hardness change of less than about 40%, such as less than about 39, 38,
37, 36, 35, 34, 33, 32, 31, 30, 29, 28, or 27%.

The foams made using NOBPP may have resiliencies as determined by ASTM
D3574 above about 25, 30, 35, 40, 45, 50, 51, 52, 53, or 54 %. In one embodiment the
resiliency may be between about 40 and about 54%.

25 The foams made using NOBPP may have renewable carbon contents above
about 1% based on the total carbon content of the foams. The renewable carbon
content may be above about 2%, 5%, 7%, 10%, 12%, 13%, 14%, 15%, 16%, 17%,
18%, 18.5%, 19%, 20%, or 25%. The renewable carbon contents of the foams may
be calculated and/or measured as described in PU Magazine, Vol. 5, No. 6, December

30 2008, pages 368-372.

The applications for foams produced by processes described herein are those
known in the industry. Flexible, semi-rigid and viscoelastic foams find use in
applications such as furniture, shoe soles, automobile seats, sun visors, steering

wheels, packaging applications, armrests, door panels, noise insulation parts, other
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wt . % and about 50 wt.% or nore, based on the total mass of the blend. In
one enbodi nent the content is about 40 wt.% The pol yner pol yol blend may
al so be cwotorediwiit h a conventi onal petrol eum based polpgolussuoh3mgl t hose
descri bed above after the formation of the polyner particles and before
using the blend in a foamng fornulation. Additionally, the polyner blend
may al so be conbined with a conventional petroleum based pol yner polyol,
such as st Y&8Renias Nl Q‘ﬂél%ff'dléfha% ap fcraadnfanbarpétl @cﬁlﬁg\&ashmmésmr ene (PS),
met hacrylonitrile (MAN), hacryl ate (MVA) pol ymer polyol. The
bl end may aM8e applicpiens fomuhigh C%?Iéloéétﬂﬁﬂbéet@lwh@ﬁéoaﬁﬁé&‘%% &hert he pol yol
(and Water,aﬂpflca%ﬁéﬁ&haee@aa%g st RRL YinSQR¥AMRLE. Any suitabl e urethane
catal yst may be used, including tertiary am ne conpounds, am nes wth

i socyanate reactive groups and or ganorret aI | ic conmpounds. Exenplary tertiary
anm ne caprpounds include triethyl enggl N- et hyl mor phol i ne,

N, N- di net hyl cycl ohexyl am ne, pent arret | et hyl enet ri am ne,

t et ranet hyI et hyllénddilanngexaples (i pretflti«yd amillveedid yhie) etllbmlnments of the

| - met hyl - h e zin - N.di ropyl am ne,
N ot hy! mor e ot BRhACuR BRI o st S I TEh U B

N, N- di net hylty\NthN'untéssrmlhdnwisenrsimatedpyl propyl enedi am ne N, Ndi et hyl -

3-di et hyl am no- propyl am ne and di net hyl benzyl am ne. Exenpl ary

organonetal lic catal ysts include organonercury, organol ead, organoferric
andor ganot i Thecfali@biyig inerivls terearsganot i n cat al ysts being preferred anong
these. Suit tin catal ysts jnclude s nous chloride, tin salts of

car boxylic Ig\g(:)ﬁgAsuch as di butyl ¥beag; ‘i’l(i;&a%ﬁdepOIKOCB’EGB‘T‘rfI@taC’F‘Hfhng h@
trimerization of isocyanates, m@silet i |6ng)f| Bop@ndlﬁg)cygamr AbFlicaGE N@s an

al kali metal al koxide may al so 18t| onal | | oyed herein. The anount of

amine catal ysts can vary froml§1895¢%35> efl@én‘fn Mﬁf%lhéof%(?%%&ltﬂeén or

organonetal lic catalysts from: @’OQ/QtlaeltlQat@traP@ﬁlclﬁ'dﬁfolé And PRy hos MakRbL-ON can be
used. Additionally, it may be desirable to enploy certal n ot her ingredients

in prepkYing pol yurethane pol yheesire sprienys elhwieh agdnedrmaipd heiginddi ents are
emul sifiers, silicone surfact gpt.gncPPREBPVALLS ae@,drd‘kage@gfa_fgjant S,

col orants, ant|OX|dants rei nforcing agents, l ers, including recycled
pol yur et han&N®BBm: i n for m of pbwdabcan oil based polyol prepared according to

Example 7 of copending Patent Application No.
PCT/US09/37751, filed on March 20, 2009, entitled
20 “Polyether Natural Oil Polyols and Polymers Thereof”
the entire contents of which are incorporated herein by

reference. PNOBP B has a hydroxyl number of 27.

BIOH: A soybean oil based polyol available from Cargill under
the name BIOH.
25  Triethanolamine: Above 98% purity, available from the Sigma-Aldrich
Co.
VORANATE T-80: A toluene diisocyanate (80% 2,4-toluene diisocyanate

and 20% 2,6-toluene diisocyanate by weight)

composition available from The Dow Chemical

30 Company..
DABCO T9: A stannous octoate catalyst available from Air Products
& Chemicals Inc
DABCO T-12: A tin catalyst available from Air Products & Chemicals
Inc.
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The foam may be forned by the so-called prepolymer nethod, in which a
stoichionetric excess of the polyisocyanate is first reacted with the high
equi val enwoweiogist43pol yol (s) to forma prepol ynmer, whi chPC3/USR018/03®eDNnd St ep
reacted with a chain extender and/or water to formthe desired foam

Frot hi ng net hods may al so be suitable. So-called one-shot nethods, may al so
be used. In such one-shot nethods, the isocyanate and all

i socyanat e-hRBEH MB2G:oNPoNent sa ajifnuth MdbdeaNRAKSENa1 OMgiibId ag/t Rgr and
caused to react. Three wi dely used one-shot nethods which are suitable for
use herein include slabstock flsadicpréobbeniedls Igi gh resiliency sl abstock foam
processes, aOf ARRlidadaf 0am Methadpo FHhabshakk bAAT RSB eparad by

m xi ng the foamingredients and di spensing theminto a troug ot her

regi on where the reaction m xtusing aneBE(RY) npkelefeed.r and| havangai dils’ﬂmtiﬁe

at mosphey e (sonetines under ar@ﬁd L0 QL ggt bers4fd egvglla%lecqﬁg{lﬁg) pid cures.

In common commercial scale slabstock Foam production, t foamingredients
(or various m xtures thereof) (éheenqallﬁpmganyndependently to a m xing head
where t hey @I;%PTE)S&Q %QSI di spe&segaf%gtoocfl eﬁh % (ga}{talms I|4|ae Wi th paper
or plastic.” Foaning and ‘curing occurs aon eyor drma foam bun.
The resulting foans are typi calopglymemduwendalopene r amd aboonitre KgSAB).t 0 80

kg/ nB, especially fromabout 15 kg/ t 0.6Q. kg/nmB, preferably from about 17
kg/m8 to 50 kg/nB in density. %agggggpglg%ea@ggﬁeﬂlﬁ@@ﬁpm may contain from
about 310 o Jadetdhol@minpr ef er abl yA\aihﬁlﬂéfrémttEe siboutAldrignard. s by wei ght water are
used per 10 ts by weight gh equi val ent wei ght pal yol at atnospheric
pressure. A‘tQLﬁggfi pressure hé‘%‘éo ef@ﬁ%“%?tteawg]af’}&egfog—ﬁ ltf'ﬁmre%t"'s‘iel|ence

sl abst ock (HR sl abstock) foampwmcmt%nm nmet hods simlar to those used
to make conventional sl abstock foam but usi hi gher equi val ent wei ght

pol yol s. HRYEVaPHsk ock foams ark EHAVatEE| st dvalehlenfromnomeriyel r ebound
score of 45% or hi gher per ASEModmaide BRterifgt er | evels tend to be from
about 2 to about 6, especially fromabout 3 to about 5 parts per 100 parts
(hi gh ebui VIAABRD)33BY: wei ght  ofA pbify eplytionvsf distthylasdisiime e praddensccor di ng
to the invention by transf err'g"ﬁtoiﬁ%lablefromAerroducts&Chemlcals Inc.

ORTEGOL 204: A block stabilizer available from Evonik Industries.
KOSMOS 54: A zinc ricinoleate catalyst available from FEvonik
Industries.

20  PIPA polyols (Examples E1-E9 and Comparative Examples CE1-CE3)
PIPA polyols were made by first adding either PNOBP A (Examples E1-E7),
PNOBP B (Examples E8-E9), BIOH (Comparative Examples CE1-CE2), or
VORANOL 4820 (Comparative DExample CE3) to an empty container.

Triethanolamine was then added and the two components mixed for two minutes at
25  about 1500 rpm. While continuing the stirring, VORANATE T-80 was added and the
reaction mixture stirred for 30 seconds. Then, either DABCO T12 or DABCO MB20
was added and the stirring continued for two minutes. The container was covered and
let cool to room temperature. The materials, and the amounts (in grams), used are
given in Table 1, along with the resulting viscosities of the resulting PIPA polyols and

30  average particle diameters of the PIPA particles.
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reactants (polyol conposition including copolyester, polyisocyanate,

bl owi ng agent, and surfactant) to a closed nold where the foam ng reaction
t akes pl awoe 2w/pBigduce a shaped foam Either a so-call e@#CTaskaomsivdi ng”
process, in which the nold is not preheated significantly above anbi ent
tenperatures, or a "hot-nolding" process, in which the nold is heated to
drive the cure, can be used. Col d-nol ding processes are preferred to
produce high resilience nolded foam Densities for nolded foans generally
range from3Q tao 50 kg/ nB, The|foans|m Uusi hg NOBPP have inproved hum d
aged hardng§s change a8 det ¢#nmi nedby D SO 2440. According to this
net hod, hdrdnes r TesSion Force [®f|@Bction (CFD), is neasured on a

FTo

sanpl e according'tc | SO 3386. Then the sanpke| is aged for a specified tine
(5 hrs), s%pecifiegtem@raﬁure &200C)% ghd| specified hunidity (1009 .
The sanpl €49 then |Briled |T3|hrs at<700C)<ald t he hardness neasured agai n.
The differlenge hetween the two| nunbers (delda) is used to calculate the
percent change af hardness: ihe(\,f oans mede|&s| ng NOBPP may have a humid
aged hardnéss cHang® of I|&sst han|about |40% such as |ess than about 39,
38, 37, 3¢, 35, [34,| 33, 32, (31 30, 29,[28[0f 27% The foans nade using
NOBPP may |Bave r|gsi|l i enci|@s |&s |deter i ngd ¥ ASTM D3574 above about 25, 30,
35, 40, 497150, |51, 52, 53, |'6r |54|%% || n|8neTenbodi nent the resiliency may
be between aboutcﬁc and apout, $4% The fgQams pmde usi ng NOBPP may have
renewabl e g?rborgpcntents§ab@vwﬂabou1 1§gb§§ed on the total carbon content
of the foans.l _Thé rlenewahl e Carbon cont ent l?m\,/ be above about 2% 5% 7%
10% 12% |13% 14%| 15% |36%- :L7%N13% 48|8% 19% 20% or 25% The
renewabl e |Ear|Bon cagnt ent $%0f 7t he f8afs nBy|Pe| cal cul ated and/ or neasured as
descri bed rAPYUivagazimne;—Vol—51Not—56 eceftber 2008, pages 368-372. The
applicatiqns E?r f gang prgpucedNb‘ p oczgsé% descri bed herein are those
known i n t|Be |Bhdust|ry. FI&xi®bl ec sem -rlgi doapd vi scoel astic foans find use
in applicgrigns [sugh as flurmiture/ shoe|so[gS| autonobile seats, sun
visors, stleer/Eng 2= RIS
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wheel s, packagi ng applications, arnrests, door panels, noise insulation
parts, othercushioning and energy nmanagenent applications, carpet backing,
dashboar dsOant)/Bi143¢r appl i cati ons for which conventi onalPCiriuszéioloar941

pol yur et hane foans are used. Other applications include coatings,

adhesi ves, and el astoners. Exanples The foll ow ng exanples are provided to
illustrate the enbodi nents of the invention, but are not intended to limt
the scope thereof. Al parts and percentages are by wei ght unl ess otherw se
i ndi cated. The followi ng materials were used: PNOBP A: A soybean oil based
pol yol prepared according to Exanple 6 of copending Patent Application No.
PCT/ US09/ 37751, filed on March 20, 2009, entitled "Polyether Natural Q|
Pol yol s and Pol ynmers Thereof the entire contents of which are incorporated

Polyurnethane
soybean © Saser

ased ot C Safetaccordgrnd O CXalrp C
Paterd AppEpcation No. PCT/US09/37751, filed on March 20, 2009, entitled
"Pol yether Natural G| Polyols and Polyners Thereof the entire contents of
whi ch are i ncBelyvicthase fhapeiare Birde apigethe LIPANCHPOR fivgged ihFarewia Edunber

nane. b1 (o, PSTRURERE I, FEARRRE (R bR Mg CoppdRRRE the
Si gnma- Al Bxdrsple COFCNVORANATIECH2): 8Addifiohall uegredidnts s 6ay afiattee (SQplss4-atol uene
O R R D G RS SRR T0d sPRTRGPLL T
10 (0.1 PHP), DABCO 33 LV (0.15 PHP), NIAX L-2100 (0.8 PHP), ORTEGOL 204 (1.8
PHP), KOSMOS 54 (0.5 PHP), and DABCO T9 (0.1 PHP). The foams are made in the

laboratory by preblending the polyols given in Table 2 with the additional ingredients,
except for VORANATE® T-80, all conditioned at 25 °C. The VORANATE® T-80 is also
conditioned at 25°C, and is reacted with the polyol preblend to produce a foam. Physical

15  properties of the resulting foams are also given in Table 2.
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DABCO T9: A stannous octoate catal yst available fromA r Products &

Chem cals Inc DABCO T-12: Atin catalyst available fromAir Products &

Chem cal swOro10DAB3D MB20: A bi snut h neodecanoat e cat al yeCTaR2010ARI981 f r om
Air Products & Chemicals Inc. VORANOL 4820: A 5,000 MW pol yet her pol yol
initiated with glycerol using an EQ PO m xed feed, and having a hydroxyl
nunber range of 34-38, avail able from The Dow Chem cal Conpany. SPECFLEX NC
700: Ag a%tgp pol yet her pol yol containing 40 % copol yneri zed styrene and
acryl oni tf le (SAN). Avail able from The IcalC alVi
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he—s

ng, V

URANA

[E T-80

Renewable carbon content (%)

13.7

17.7

<]

<]

Density (kg/m’) ISO 845-88

41.8

43.8

41.7

41.9

CFD 40% (kPa) ISO 3386

2.30

3.01

2.96

2.78

CFD 40% HUMID (kPa) ISO 3386

1.65

201

1.44

1.68

Delta (kPa) ISO 3386

0.65

1.00

1.52

1.10

Delta (%) ISO 3386

28.3

33.1

514

39.5

Resilience (%) ASTM D3574

56

54

61

63

CS 75% (%) ISO 1856-00

6.7

7.7

4.9

4.5

ISO 1856-00

7.9

CS 90% (%)

94

13.2

6.6

5.6

From Table 2 it can be seen that foams based on polymer polyols made using

polyether natural oil based polyols (Foam Examples FE1- FE4) are high resilience foams

that have low humid ageing hardness loss as compared to the foams made from non-

PNONP based polymer polyols (Foam Comparative Examples FCE1 and FCE2).
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reaction m xture stirred for 30 seconds. Then, either DABCO T12 or DABCO
MB20 was added and the stirring continued for two m nutes. The contai ner
was coverwo 2andishi4tt cool to room tenperature. The nat eripalraS2@nd3ohe
anounts (in granms), used are given in Table 1, along with the resulting
viscosities of the resulting PIPA polyols and average particle dianeters of
the PIPA particles. 68684 Tabl e 1Pol yuret hane Foam ( Foam Exanpl es FEI - FE3
and Foar’rb npar ative Exanple FCEl - FCE2) Pol yurethane foans are nmade using
t he PI PA %Wol s fornmed in Exanple E7 (Foam Exanples FEI - FE4) and in
Conpar ati ve Exanpl e CE3 (Foam Conpar ati ve Exanpl es FCEl and FCE2).
Additional ingredients for all the exanples are: VORANATE T-80 at index
110, wat &r ( 1A5obEmyr, pobyobtdeamsisgi ne (0.6 PHP), NIAX A-1 (0.1 PHP), DABCO
33 LV (0. 15 PHP%:} ,IAQF L-2100 (0.8 PHP), ORTEGOL 204 (1.8 PHP), KOSMOS 54
(0.5 PHP), anyP X%]CN:@ 9 (0.1 PHP). The foans are made in the |aboratory by
preblendi ng t iepPddypdIsmei peificied, Wadkem thevpdlybltiheluaedit le@nalnei prgyetitirent s,
except for VC]?{ANATE(RZP%1 T-80, all conditioned at 25 0C. The VORANATE(r) T-80
i s al so e¥wal oil bard nelyd sowmpriging af keapteyernagugf ethmokssicp stpppitehpPrnt sad t o
produce a f ' [ r ' f gi ven
" Tabl 0% Faprele ¥R SRk PaRDE iy aer BPaCERNhORTp ARTHALE pBURRNT, T,
pol yol s amdeofith mgtupdloflehbie tieaidur gdlyehdr rhels@dapmluyairs h{vigam &wavgiémrs FE| -
FE4) are hj gh resilience foans that have | ow hum d agei ng hardness | oss as
conpar edVEENt WA GEAPOHEHY- f r om non- PNONP based pol ymer pol yol' s (Foam
Conpar ati ve Exanples FCEl and FCE2).C ains: 1. A polyner polyol,

compll si Ag: aTkopgipmer polroldif spémsle tvheesin, the disparsed pplygier pyéiclsp gompgsesol yol

i ncl udes_at. il [ o) | conprising at

| east t\/\%aq%(élte %ggftegiqﬁthﬁrg% %ttq ‘lg%g5%£€tgalyegﬁédl%kdfalacgﬁfag%&s)ﬁ (I)%ﬁlé of a nol ecul ar
structure having an average of at |east about 19 ether groups between any 2
of the naturalThopdlynei polyelsofamg amepdlcladikéranddl, edatedn thetditpetsed pohavirng an

equi val ent ight of at |east ahout 4Q0, o
d partiXYgs %ompgses at least one o acrylorgtrlle, polystyrene, methacrylonitrile, methyl

methacrylate, styrene-acrylonitrile, a polyurea , and a polyurethane-urea.

15 4. The polymer polyol of any one of claims 1 and 2, wherein the dispersed polymer

particles comprises a polyurethane-urea.

5. The polymer polyol of any one of claims 1 - 4, wherein the polymer polyol has a
viscosity between about 3000 mPa*s and about 8000 mPa*s in accordance to ISO 3219.

6. The polymer polyol of any one of claims 1 - 5, wherein the dispersed polymer

20  particles have an average particle diameter between about 0.1 um and about 5 pum.

7. A polyurethane foam, comprising a reaction product of at least:
an isocyanate; and

the polymer polyol of any one of claims 1 - 6.

8. The polyurethane foam of claim 7, wherein the polyurethane foam has a resilience
25 of at least about 50% and a humid aged hardness loss of less than about 40%, in
accordance to DIN EN ISO 2440
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2. The polyner polyol of claim1, wherein the dispersed polyner particles
conprises particles grafted with the at | east one pol yether natural oi
based polwol201031514Bhe pol yner pol yol of any one of cl ai mpCI/tsa@o@379%her ei n
t he di spersed polyner particles conprises at |east one of acrylonitrile,
pol ystyrene, methacrylonitrile, nethyl nethacrylate, styrene-acrylonitrile,
a polyurea , and a polyurethane urea. 4. The polyner pol yol of any one of
clainms 1 and he di sper.sed c es co ises a

b0l yur et hane- greliiresfodg, i, OB Rt yBIetER PR et SR FA PR pe dad

wher ein &gbﬁlylaf)'\ylﬁ@émptﬁé% RaBarR MhSCRA 4 YeddRhWE RN afRQUE a0 G0 Pans aand
about 8000 nPa*s in accordance to | SO 3219. 6. The pol yner polyol of any

one of chuniggged hagnesstesseif hess Hanabepel0Sadn palopdanrce alP il ENelS h2dA®. an
average particle dianmeter between about 0.1 nmmand about 5 mm 7. A

p0| yur et jgne %,a?hlé/%% arnlrf;r:flrog'rgo y(ﬁ%ﬁi’;%l &Ny p\')‘vﬁgrlé th%f po%%ﬁsret%gge an%‘g hasl_ﬁ

i socyanat €; f any one

pol yuy et ]ilﬁﬁﬁl afg@&ﬂhﬁhe@ll@asmﬂcss whanebii 3oke npa&qowaawaﬂem CANSIR344@.
resilience of at | east about 50% and a hum d aged hardness | oss of |ess

t han abo 0% in accordance to DIN EN |1 SO 24409. A pal yuret hane f oam
conpri si ﬁfg b eplvBiR bdaen rangtonecelslads 1 soldly avhsredn dh PalypetAse

wher ein fdﬁﬁl&ﬂﬁ&)ﬂéé@ﬁtﬁ@ﬁ?lﬁ%qgﬂ&@aﬂeaca'iﬁﬁfc!o'n?e'ﬂ@e of at |east about 50%and a
hum d aged har | oss of less than about 40% in accordance to DIN EN

| SO 2440. 10. The pol yurethane foamof claim7 or 8, wherein the

pol yur et hane Acutielhat manhiasiuce, agegribiag direpdylrotignofoaneskantynens eflsdaims39% in
accordan;e o DIN EN | SO 2440. 11. The pol yuret hane foam of any one of
claims 7 - 10, wherein the pol yurethane foam conprises at |east 13%
renewabl e carbon content. 12. A article of manufacture, conprising the

pol y10 et h@ne Aqadcthed offldyminge Iﬁﬂyrﬁé@dn?ol?compﬁlsmgm A nethod of forming a
pol ymer polyol, conprising: providing a poI{ conposition conprising at
| east one pol BV haelielgomsiopitigasempPEoing af leas vpe Peivagenpatmahal basged

nat ur al 861&!01”96rﬁf)f1§§g SERAL:RUGY MMudl JifARfetROS eBI,lra%d by at least one of a

molecular structure having an average of at least about 19 ether groups between any 2 of
the natural oil moieties and a polyether molecular structure having an equivalent weight
15  of at least about 400; and
forming at least one polymer particle population of at least one of acrylonitrile,
polystyrene, methacrylonitrile, methyl methacrylate, styrene-acrylonitrile, polyurea, and

polyurethane-urea in the polyol composition.

14. The method of claim 13, wherein the forming at least one polymer particle
20  population comprises:
combining monomers of at least one of a diamine, ammonia, a hydrazine, a
glycol, or alkanolamine with the polyol composition; and

adding at least one first isocyanate to the polyol blend.

15. The method of claim 13, wherein the forming at least one polymer particle
25  population comprises:
combining one or more ethylenically unsaturated monomer and at least one

stabilizer with the polyol composition to form a mixture, and subjecting the mixture to
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nol ecul ar structure having an average of at |east about 19 ether groups
between any 2 of the natural oil noieties and a pol yether nol ecul ar

st ruct ur ewbavioigi4sm equi val ent wei ght of at | east about p¢@QIS2@m0m3T99r M ng at
| east one polynmer particle population of at |east one of acrylonitrile,

pol ystyrene, methacrylonitrile, nethyl nethacrylate, styrene-acrylonitrile,
pol yurea, and pol yurethane-urea in the polyol conposition. 14. The net hod

of claim 13, wherein the formng af |east o pol yner particle popul ation
Conpr | setE Ko HoRREPEe ahe | SAYEm ST Ssdiiieghioaomnsini D

hydr azi ngispéasddl pther Rttidéskanol anmine with the pol yol conposition; and

addi ng at ?east one first isocyanate to the polyol blend. 15. The nethod of
claim 13, wherein the formng at | east one polyner particle popul ation

conprises; conpini one or nore et end cal | nsat ur at ed. npnoner and at
enet ontst b e f anyPRESESR BT Y omodier s I s Rb ke 0N g
subj ext i pait g Il wWleede o6 iahht0 AR a%ph&ﬁﬂinemané @iidoelam@r i ze the

et hyl eni cal ly unsaturated nononer to form di spersed pol yner particles. 16.
The met hod of _any one of clains 13 - 15, wherein the at |east one first

i socyanat® i sThg Prlyast pehel.golywethantefaam. bayethed of 4Ry oaf phekimirdt Hane

dii socy : f any
one-of " o b sin'fe g RORYEElICR R Ire pREH SRR o de FERESE,

equi val ent wei ght of at |east about 480.
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