NATURAL O L BASED POLYMER POLYOLS AND POLYURETHANE PRODUCTS MADE THEREFROM
Background 5 Field of the Invention Enbodi nents of the present

i nventi orwQensvali4dy rel ate to pol yurethane production; morass@essfucally to
pol ymer - nodi fi ed polyols useful in polyurethane production. 10 Description
of the Related Art Pol yur et hane foans are produced by the reaction of
pol yi socyanates and polyols. In order to inprove | oad-bearing and ot her

foam proper ti QRTURAICOII. BASEP YOEY MOk YOIL YORSUNISPORYORICATANEV el oped. A
common type of polyner polyol is a 15 dispersion of vinyl polynmer particles

i's
in a polyol. Exanples of WROPUSIHISMADEEHERHFROM] yol s i ncl ude so-call 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" (polyisocyanate pol yaddition)

pol yol s (di spersions of pol yuret hab¥kgramdparticles). PlIPA and PHD 20
particles may be produced by introducing the appropriate nonomer or
nononers into a conventional petroleum based pol yol or polyol blend and
reacting the nonomer(s) wth anfiebbefykaiavesrivm order to pol ymerize the
nonomner (s) . ti l.y.ol i ce l.uc 1.t h crude
oil pricing, V\hiEé%b%?gP{eg%cgﬁ‘iqﬁ% qq%g%{tel}insvig %tgoﬁlyig%@?i fegat%utg ]%%%{/gt\nh%ﬂg ling
proven r esemnvéstion;noreapedligillyhal pokBnaeneiidd priyblansaiviciar pdywetgespol i ti cal
climate. It rgrg%ﬁ&per efore be desirable to replace conventi onal

petrol eum base polyols with an alternative polyol that is based on a
renewabl(® feedst ock. Therefore, there is a need for a nethod of
produci ng pol yurethane foans .t hat result i i ncreased anmpunt of
renewabl e resources in the fiﬁﬁéfr’pﬁlgﬁﬁt%}légﬁ%f@%%pr oduct. Summary The
enbodi nents of tHgupitese mbamhnuenpiodiiced atyi geyrehhien nefepdyit@iyapueadandi ng

pol yur et hane f oa that result in an increased unt of .rene | e

Pesur ces TG i HEF BOrYOPs B AR BEGET i | GO BB NSpPRS As: r ed
properties @iyhdtpoRel prodridaneb&enpe adset. A Eaimex appbepolgasagolyjped aherein is
a nethod for preparing a polyurethane foamthat has a high concentration of
renewable reFSHWSY R pelypst %ﬁr%‘fl‘?fg‘ntati@}i%%?‘é‘@% Pf\&nblr qripagicleng

i nprovi ng thgydinhduRgbRgidr OPERt | fsiy@f, WARNK 'aﬂ%a|disPé3rEi_}ShH efrhapené-oam

In one enbodi ment of the invention, a polyner polyol, including a polyol
and di sper s¥®1pBiriandythgsgommondgpgs Of pobipeadalyoks e poralist “PHBI lPGg@lsat | east
one pol yet h@[spdiSondabir ?Al Bkd  BAGAL)POY Olso\hiidd atprb £aSTpdiNQ Rahkr al oi |

noi eties separated by a Yeast one of a nol ecular structure having an

aver age of Relyaddisien) pdipels (dispessiang rof grobiwshdsetovgacparaaiss) 2PIBA asePHRt ur al o |
noi et | a : r havi | wei ght of
at | eagtﬁ) ag[%ll:lt 16%8%%%:&%%%@?“2 ug%%g&fébﬁ%pﬁo?ng%?ff&d%gp@%gl yo O}%#Sﬁgﬁ[oudi ng a
pol yol and adt@per®ed pEGolepoibpsrdrpohat v pdled hlendpmdveaden the meonpoks(®l | ncl udes
at | east onge. polyether n ral _ail based lygl, with at | east two natural
oi | noieti evgltlg%np%?cg?lgaae lll)l%tr%jetr?q%)gysr?en&géleor?&ngnxmf)écul ar structure having an
aver age of at | dasvemiboaltpolyd] ptidee nengrto Upstubietwidecrudmnyil driafg.twtecmat ur al  oi |
noi eti es anbd a pol.xet her1 nol etﬁuldar struct.ure havi ng an .equi vcfll %ﬁ%ﬂ wei ght of
at |east abSut™F8d N SHIENaREiHE e ADSATIERY ARSI VU AGREST 8501

provi dezh Tdegnapo|ayid e tft@ngin fpe@ivliticl tiheate damhy Greporobtiddsirafle @trepla@st an

i socyanate and a | yer | yql . . The pol r polyol includes ol yol and
i Spersed. poryRPRaa T ErBReedions By B «f HEraBs vl Bkt Bhef sBiy ot ner
nat ural oi lrcham® palsivet. With at | east two natural oil novieties separated

by at |east one of a nolecular structure having. an average of at |east
about 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.



25 19 ether groups between any 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 or 4880 2010/15143n anot her enbodi ment, a pol yur et hane PCoarseés/opmevi ded.
The pol yurethane foamincludes a reaction product of at |east an isocyanate
and a polyol. The pol yurethane foam has a resilience of at |east about 50%
and a hum d aged hardness 30 | oss of |ess than about 40% in accordance to
DI N EN | SO 2440. I n another eyhpdhpent, a nethod for form ng a

pol ymer polyol is provided. The method includes providing a poly

conposi tion havilhg eatboimeats ¢fnike ﬁﬁ?s9'§t1ﬁéf‘rntlﬁlatséﬁsébf thsi meeé%lg@oprwcyw with at

| east w0 Ntk aharliibufCh LG ARG Dol of RASLANRAled ifffleecul ar
structure having an average of | east about 19 ether groups between any
2 of the nafinp ablywthammpre@ucesvhdﬁalsa kerpingedehierd propasies] drthespelyigetbane havi ng an
equi val ent %@?&E%{D&a éﬁbe%%%{&n ﬁ?%etl?oﬁqoﬂ;ﬁﬂ 'Flga%& {n%ﬁﬁﬁe R pol ymer
particle population o east one of acrylo , pg ystyrene,

met hacr yl onthathab e highmOhgdntrmmnMcmtlwable rresstuycesml@leactayﬁmﬂw tdafldearpigl yur ea,

and pol yure ur h i i Description
Enbodi nment sér(é& (ﬁang% rOVIE‘g &lﬁ&/)len %ﬁgggrg\%g%eg Ofotﬂe fullj%nggiyur%ﬁlan stgnatde usi ng 10
natural oil basdd op@émlmddsmenTbém 1mhu1mah po]yhlebpxﬁmi molhghngla pplyby:mlds ( NOBPP)

e B U Rt LS UBE BL IS, Bndeoh B LRE ol Pove @
sanme | ewel okurhlagichabeiarolyod with @pesst t\e@nﬁﬁramlbﬁlmehes sopaged pnataenverrt i onal ,
S i A e A L LS SETRLS BN (e
e P SPAACE DA e S e e e et )
based pol yoqqu("m@BF‘)lght?ﬁét IeoBoudd): i ncl ude at 1east two natural oil

2bout 19 of hor o oo T i B2 0% or by a
pol yet hEY nitsiheeqs| Rarticke rig grayrded, htaﬁ-‘/ipﬁlyolawclelé%ﬁ ardpashonanpglyiier gptuggl dileast about
oI or deriVar Lo T oat raLah ek GERIAM SR oy Filh as i s
descri bed imo@2OG409GE S2viph i dverage hbatdéast ahogorpuheageyphbatetan doy 2r ef er ence.
wth the naturartnf o RGeS bad £ Bohe A RELIYE AN ARy MTWEAR oTo
render it mocighteodaeds dloet 480. m sci bl e with water, conventional polyether

pol yol's 2Pl 2 Coqblanokll o l;[olalenlie%Pf O(#‘lg}rgthé rfr:poor\ée f o easi“be{ l I {/ etBalnephySi cal
propertles such” i*Ai ors arer rre I'nas po Initiators,
and i ncl udefpa@anis nie: tda@jpadprpdicy ef laeteast dmlsmyanmmlarmmnerq)oml H‘H@BP i's made

with an initiator C i nat init ors equi val ent
wel ght of BTSRG0Tk bt b s AP pa RS EER R grodp. Al |

i ndi vi dual ataéageSneapmiyewbman@esﬂ atcagpnodhattar 426 tazndlaabﬂuﬁl B0Gksper active
hydr ogen gro % g |ncI uded erel n and di scl osed herei n; ﬁHﬂ exanpl e, the
aver age equitDHPERPY Reich NG A BEICFHIEMUNCIuER RV ing afay crgge ofisty Stﬁ?@@‘“ 450, 480,
500, 5585 600sther&adhips PORiceBRR;: 2 80Ge ndROD il ked1ies Qhd 4 3BMether ABlctip@er |im t

of about 1500, 1750, 2000, 2250, 2500, 2750, or 3000 per active hydrogen

gr oup. strugiypchavige ap ggiivalgniyeight 9ffibleaspbtuaf0QM 438ased nononers are
separated by a NMRlGGHEAMIMGE, U foliaMhiie ﬁﬁ&nqy?f(ﬁ/ﬁﬁd mheegahﬁahml ght of
bet ween about 1250 5 Dal tons and about 6000 Dal t ons I ndi vi dual val ues
and subr angesmbiariydesna aseen IZeBICDRN tahrisasaria amya@at@@@@ Darbehshsr e

I ncl uded h%{)&}@ e £ n§ﬁ£s0a31%911191€cre e le {)Es%b&fé%ﬁ%' £ L AUSIAGIER! ecul ar
wei ght can roma lower IImt o out 1250 1500 175 2000, 2250,
2500, 2¥50,log0ddess than Bdut 40fs, ln@C@?rﬂaumoteﬂ)INﬂNiSCbi‘Mébout 3000 3500, 4000,
4500, 5000, 550 '
characteristi csqrzlarag&geghl ev@e&é’:}n etggdsﬂﬁ?@%llgg???%{ﬁg%o%& g ‘f/ wth
t hose i nmpurThe methpd m;hxdbs pmvtclmgmepto:lmll coprposiuo:tt haviﬂgqatalnasalon@ pnlaetheure

embodi ment, attqulo klﬁl € 0 1th%§least onanlll glvoel mgl%l S e ara ?agtllgarg§on(er ef erred
to herei naf Paraad BrE rPd)sy M Xt'ures or ur'es 'Rl t1 ators 1 n nmaking

t he PNOBP asfdy @ole¢utarcandinedialiagan aﬁermtafraalea@|ab01ha§ed1errgmpmhse$wednn ei t her
conmbi nation, at |east 15 about 10, at |east about 15, at |east about 20,
preferably at |east about 25, or at |east about 30 wei ght percent (nmass
fraction) of the initiator used has an %qui val ent wei ght of at |east about
400. When nore than one initiator is used, the PNOBPs may be prepared
separately with the resulting products conbi ned in physi cal bl ends, used
together in the same reaction to forminsitu conbinations, or a conbination
t her eof .



20 The ether groups may be in poly(al kyl ene oxide) chains, such as in

pol y( propyl ene oxide) or poly(ethylene oxide) or a conbination thereof. In
one enbodwoento/15143¢ et her groups may be in a di bl ock st Paztuse@ 0087941

pol y(propyl ene oxi de) capped with pol y(ethyl ene 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 cofgidioPnfe nA0M1 SACKRELS Mﬁl DyRREEN nHRURr RRYculE Habgepgndently a
hydroxyl or am ne group. For exanple, the active hydrogen group may be a
hydr oxyl grwyalenfnweﬁbt el dershabput 14% M dPENRYE agleat ey BT asclcnar y
hydroxy! 9rQiBibil of e 1638 Gnbr ABY LG OPRS sty AL Mo AIhiSREONARYY am nes
may be use he active hydrogén 30 ~groups, at |east about 5 60, 70,
80, 85, 90,mghaargateo shyenasrEopENe ervlyveta, tamb@elyglrethapesuraa én pbipd n@lrs/(yl hydr oxyl
groups qf SifLPups. I n one enbodi nent, these anobunts of prinmary

hydr oxyl groups 1n the initiator nay al so be the anmounts of primary

hydr oxyl group in the PNOBP produced. Thus the initiators may be depicted
by Formula 1: R((OCH2CHY)b -XH)p where Y is a H, CH3 or higher alkyl
group (preferably C1 to Cl16, preferably C1 to C8, or preferably C1 to
C4) or mxture thereof; Xis anDamilkd/Destcyqbnogen group, independently
preferably 0, N, NH.  or refer fer 2to8; b
B s Csurt! ot ent Tedboabispreor B Sl iduiin ouds e Opet rBedl Tifitieogen of oun
of at | HB.StnaabﬁlLthl K& pay@d. ehadel nanadl dieRséd glapbidr poltods (&IOHI—EH) n&lyamt 70. The
nunber of eth units.in n arm of Hpe pol yet her Inltéﬁ% %& be at

| east about“®§ 1Brpra uqing, op y%%’f‘e P5oduGite futhh &S dEmsy ay Ris g%lh s at |east
about 400, dydten@htidredSiendROW redctirced! The@podalOulay kétainOthe 84md @RS ofabout 15,
when the equival ent weight is | ess than about 400; and regardl ess of 10

equi val ent “Bafing propeipheaedigishersd opeapnatianal o8 reneyapIe. TPEPUress- most

about 55, 0Adcﬁ&oﬂ19§"thé%@ﬁid§z S deidERal® InA¥&l@Eid g egRsenrkent wei ght of
the conpound of Fornmula 1 is at |east about 400, or on aver age each active

hydrogel i s sep%t@@fﬁlwmwlmﬁwlwﬁﬁN@RP))d?%Yg@nPYBBﬂT%theW&ge of 19
et her gr oupS, AR N phiynRf SI€0n&RLY pBRbIbIedd the fornmula, each Xis
optionally the sanme or ‘diffferent. Theé I'nitiator, therefore, 15 enconpasses
pol yol s, poIyanﬂheﬂxén@k&ﬁﬂn@@b@ﬁhﬁﬂ@ﬁtRngenbﬁﬁmlymu@bpé§@ﬁubpdyMinear,
cyclic chai [ ), ether
(E0-0 1 T BB R LR s PR i i B RS | 1

| east abouun@eamnsaudhwaewngbmumngﬁOQMdamndepeﬂURMKgymp$bﬁemabmy2has at
most  abgut o:)the 1.1rg1D 1 m01e 16S 0r%4 00r eﬁ;[ rm?)e:[culgrb u%tu%‘ezha%?r ba(r)lne atva ent’ The
carbon at on® ‘W LhiTA e’at oremg ﬁﬂ?&' arno 20°are op |on§Pﬁy substituted
wth a nethw&gMKﬁeﬂhthQmoum It should be noted that the value of each b
in a polyether initi optionally is the same s fromone

ro i boxr caiti BSOBE ' b ek hoRottet RIETabGP & BuufbPHar

Fur t her nor ederitvitpgethsisof, Isech ?sﬂ altIElﬁ,}rﬂr(ﬁll Wwhdell m@mgl ﬂlslﬂéh hshg% d%sbelﬁea | : beI
vari ations | ers of al kyl ene ox ecul es added to a nol ecul e
ina reactf%ﬁnb&ﬂﬁgggg @H%mJﬁﬁﬁeu%Pmﬁqﬁimgm% Y Fefergnero  RE BB MaYo| yet her
initiatmy ande aM0AG: TR e@meeﬁyc%%maw;ths1sn1¢hét@cn®ms{hy nah@alabil ®akddor

vari ations, values of b previous | isted are understood to be the average

b over all BH¥NNHE B l%aﬁéuf&&epfe%thergrm&t? EEJET e APTPRicoPr MiseiPKof |

The R groupyiis wge}l&ﬁaénh}zsnﬁ@efye kA bﬁ&jolplﬂr RQLYBlnalit TeRbPLS f RiprRQI Yet hers
t hat include neopentyl | ycol'; "1, 2-propyl ene glycol; trinmeth Iolpropane
pent aer yt hrrpgspsibiliger ysisiaf poperigrer ose: ngw@éwﬁvsmauR@ﬁe@ﬂ% geBuEh as

1, 6- hexane a dio

et hyl ene gﬂ%@%?ﬁg @2?&%1gﬁghgfﬁﬁifﬂm??|Eéﬂgﬁzahms yco?&((éhfm&?ﬁf%Hteal

(1)- hydi(bxnyé@BQI1@@18ddefatlamohnltlaomomcgﬂy@htmwfenmtlocﬁyhavme&raﬁeer% 8- bis

(hydr oxynet , I ar bon di ol
avail able fr %é ﬁ&%ﬂt%?mg%g i &?gbﬁ§%§ogen§@ﬂﬁﬁgﬁdﬂk g@ﬁ?mgggﬁﬁo,lo)-

bi shydr oxyrmli hl}dmdmaadfemamxid; subrdd g6 brewamedbointod0 anlyabofit 3008 @f ectemwent i oned
wher e at t one of the a oups. presen herei n has been
Feacted i (hakeRy Eafe 5 meled P e R B GHR RERE v Ehfdl g

conbi nat i Or’eqhhﬁl‘eﬁo‘fvelg]ﬁ)mn‘ﬂbbéfoym padweaniniest 4boat 40aA5d, agm 300e550, goaup of
Formula 1 include 5 ethylene dianm ne;, neopentyldi am ne,

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

di ethyl ene triamine; bis -3 - aminopropyl nethylanine; and triethyl ene
tetram ne. Exenpl ary am noal cohol s i ncl ude et hanol am ne, di et hanol am ne,
and triethanol am ne. Qther conpounds that are optionally used include

pol yol s, pol yam nes or am noal cohol s described in U S. 10Patent Nos.

4,216, 344 4 243 818 and 4 348 543 and Brltlsh Pat No. 1 043 507

-~ . -, o - T 1



Then, to formthe polyether initiator, the active hydrogen groups may be
reacted wth at | east one al kyl ene oxi de, such ethyl ene oxi de or propyl ene
oxi de or wocompismsti on t hereof; or a block of propyl eneroxiuseohobigened by a
bl ock of ethylene 25 oxide, to forma polyether polyol by means within the
skill in the art. The pol yether polyol is may be used as a pol yol for
reaction with at | east one natural oil or derivative thereof or with at

| east one ngfour@l, 800, loobased 1PONTEE00 B dhehpatiinyiebyabbielspo! i78b, Jo80,r eact ed by
nmeans within the skill in the art to convert one or nore hydroxyl groups to
al t er nat i ve22a8t3508 Hyerw gy ryr atitys hydged &4eun- s propyl ene oxide. 30 The

pol yether i ni t1 a0l JiSiefiPach ol M hitufl dieASLa ARGoAEL UrdkekdeOby der i vative
t hereof, such as at | east one natural based nonomer such as is

descri bed | RONMDHOOHOOGSShavithen raa@nagfalmoclﬁculabrwe@lt iof drefweagn t4hente 6350 s
optionaldy ﬁ&l%n&‘é‘lﬁldl%}%t &do 1901ofE A1V Ak VYcﬁalo\fla]% s AAd Widln 9§ ll)et\glge%cfgbl\{te Wi th at

| east one active rogen group on a er Initiator accor Ing to the
practice oletSEié)aétntn&)ahdnmotns6Q§)D Hiah@ns wemlu@d herePr efdedisdddspd hhreinnddrur al  oi |

or Jer! vat| &y BRCHEON S e BR3P SuREL fronP RO it (PGLALLSASGT T de. o
ester group reactive w fl ast one acti ve oup on~a pol yet her
initiator tﬁODpt?ﬁOaQOO(E&QﬁO 02560 LEBN56y 3@0, aerdbons'I'themnqipalr mmltmfla$>omr

derivatives uaI oi | based nononers herein,

but the exeﬁ@p{sﬁ’@ AR 58@955@1’ r?g{me ﬁ%r??% P 1init the embodi nents of the
inventitn to thanoad enbddi@ede, dhessetdara@aies se achleved uillﬁg arsaigwlaitia@kl based
nmononer or ot her fatt¥ acid or, derivative ther IS option forrred from
of any ani nEioRaly Wit hoge {ramritieg, pesqnh 47 cpRmer; Pfoéléﬁfs nf‘ﬁ% ¥ des t hat
upon saponi dntGainhen Wet Bhaadd@sgess U adlficRdUBOHS @ﬁmﬂmbﬂw@@maﬂem 10 yields
a fatty acid and glycerol, where at | east a portion of the fatty acids are
pref er abl y RFFRBATGF 4t Blgndsmpiytugesi oy edpipuies)j & gighprsimmaking é%f‘sPNQ§£ car bon

doubl e bondng/oRiEdRiviRdoNeaehabl il Phded nAnBmbROSEeiHRALonlifdidn 8k 1dafast about
70 percent unsat urated fattg acids by weight. Mre preferably, the
t

veget abl® othouyjlepglsasapbgued até%mbOB‘Bz(béFeé‘ﬁmly agleadt @bt Qéwfp?éﬂeéént or at
| east abOUtab%Qt ﬁﬁ&&gﬁlt eﬁ}fntvﬁﬁl'a&maclﬂ&%%tf%ﬁeq]ﬁﬁgm; Q&H%a@&ﬂ 1va leh ?Vél ht:l-5 .
under st ood t hat speci f| c fatty acids derivable froma vegetable oil, aninal
fat or any dtdeassduncelr Whopmniasn diahyngsedatomisatsed, ghe BN@§VS nff@‘(&irbeexarrpl e,
pal m t ol elc ' d al kyl
esters are opI%‘L onal'pfnja{ell}'g ghﬁ %e #égr&%hf ﬁ%a&lﬁ%? g(r)lglfﬁwluggg ﬁ%{l]%/snggr:éddl rectly.
Exanpl es of togashdr abihe samégleaaibheo frin gnsitn cbabieatidngror exarnplna}ontthmsé from

cast or ,2(§oybean, oI i 1\{ Reanut apese orn, . sesa cotton, .20 canol a,
ether; groups ma v al}gy éne  'oxi au’ls suchl as in
saf f1 ower, |inseed al rap Car anay punpkin ker nel, bor age

seed, vvood Igﬁy(mopﬂpma opitle)k er pelly(etlmleslte asdnde ,orad mnﬁnatmcmdﬁ:ni dnneife, avocado,

priaa e T R N

Addi ti onal Iqappeaﬂdzlﬂllﬂbj‘z(aﬂhpleﬂh(ﬁyﬁwn organi sms such as al gae may al so be used.
Exanpl es of ani mal products include lard, 25 beef t% %g oils and
RY enbgé%‘é’dt

m xt ures t her eof .N¢ ACEERBY RN SROWY 15\ PG ERAR| BY ATHYS fSs/fats may
al so bexauseghffididntly FeddeteloSt RO ith Nidd ndui®! dirgeleabliBedibkrebsuRt teattadnl ¥
obtained froma genetically modified organism such as genetically nodified
soybean, suiPfigaRy 2gd caehaftiye hydwgen R dnabs yndgpsnden]yiy hy@srdrd nay t hen
be forned, Mn@gﬁeuﬁumraetearﬁpﬁoth%&%a@dﬁ}gahg@ap mc}% KRRy Broupemart, into
preferred natural oil based nmonomers.” For exanplé, the hygr oxyrret hyl group
i s opt i onal ¢y epbpdiggnictbeihysifoxy] BipyP 8D rbmy mamatydlyﬁmweggum Iy casc@dbal t or

r hodi um cat pto
obtain the %llgégmtlﬁmp ﬁ}éﬁ@gé%lu%&@dggat a l%pus%{il ?ﬁghn% %:Ug%’h %ﬁ%ﬂ i on.

Pr ocedudtes gr@ll}fso&td@aslwé’ow F ok yetOn§d, 9@sQrelrp§0 dv@emdisgerceye thepe g8, Pat .

Nos. 4, 216, 4 9 cul ar
4,083, 816. “mali%’z%ﬁf&gﬁ%o‘gjs s%ggm? %%%g ﬁ‘égeoei?ﬁ’g’é "%ﬂp tﬁe@ ; B r%ym fatty
aci ds may ghrsmrpbydreed geuphingke mﬁtamrmtmedlsbjoe ltheS‘s,mdaaﬂs of MaryzlyMQﬂ 849 and
3,787, 459. Irn f%rtﬁg ligp e Jat ral oil based nononers, fatty acid al kyl
esters are “B'p ptlo corrp etely fornylated or onIy partially

fornyl at ed. ThatThuSth'emiSayr,s nial e Hagittyd BcFadmalaklyl esters of the particul ar
vegetabl e oil optionally have sone remaining unsaturated (C=C) bonds.
Preferably, however, the anpunt of unsaturated bonds renaining after
fornmylation is as descrl bed i n W2004096744, incorporated herein by
reference. After the fatty acid al kyl esters are fornylated they may be 10
hydr ogenat ed, such that there is desirably essentially no remaining
unsaturated bonds (that is, trace amobunts at nost and preferably no

det ect abI e armunts of unsaturatl on) At Ieast one natural oi | or

. Y o, I T -, Y 1



15 W2004096883, which are incorporated herein by reference. The natural

oil noiety may optionally be reacted with the initiator before or after
functi onavDzatovidm31t hat is, formation or introduction offCyuse@xiB79gr oups or
their precursors to the fatty acid noieties. In an enbodi nent, a
functionalized natural oil noiety is fornmed, and then is 20 reacted with a
pol yether initiator by any nmeans within the skill in the art, for instance,
transesterificatg @CHW)QL)@Hﬁn ester |linkage is forned by reaction of a
pol yet her |n|t|ator with the methyl ester of a functionalized fatty acid
or, alternativelWepyYdst & (Hheahi ﬁf%lfylﬁpuadp@ferwGﬂut%l@rpr@fﬁﬁpbrr|de form
of the nat ?-to @8 Ior Bfefé;%lﬂf \ﬁqtt(') @@) orTrﬁﬁttﬂ@th%fe@f )@ls an%ﬁ\%tﬁéfdﬂ)fgeﬁ ]E'lloﬁpenbOd' ment

is optionally functionalized by any neans hin the skilT in the art,
f or exanpl einggperdsoity H@fqrféxlw @aNdorerhg)rotsé@whth;paSrﬂu @t psferableatrd;dg wit h

S o ouRdan AR, R £LA, ANALLIRNCLCDR! £RLON. ARl oAb (P34 AL o7
ozonol ysi s, rotporrry atiron, reaction vm wat e séc?‘n bl own 0i | s wher e
nmoi st air |ab0u¢fé)0ppre‘®mhbfeat dfastabeat7ab ysrtosparbeﬁteﬂ)aﬁhg/ntbybeepbeth@ammm or

hydr of or nyl ¢ rnative t. ot he ural .9il based
mononer may e bRt iRE S Y B AR o I PR PP lor i 1 e
met hyl est ethe Eq@rivalent hiezhnibaohest ahoutt40() sbuomtlaasn@bduyl?p eathedbwittlh, dérhe

pol yether initia or. co |nat|onth usin try used
Por” Feact i o Mt cRORHS POTODT SHAIASLu E § Fst o 0 S0E AEREHEPSE L of hes
nat ur al 1(i qulaazal%dt WEFOERTS mcﬁzpérﬂaﬁﬂyaday/\lbddﬁ nickeabpal Wehtedst atviut $RLOA; 1t 1S

t hen functlonal reactjon within the skill in art, such as

t hose |i st e‘BOSFG gﬁékgflb?fg‘iwe%f’lt NeQRRAIE WP tc‘tfltIEFnC%pPHnC£ %}OBB?]?& her
initiator. jThelefidasdut o0Rlr GF SkéPage Sadhi dcBGd hirdsseisWepdratd t:b@ kel dmdd on of
pol yur et hanes, or_optionally undergoes further chem cal reaction to forma

useful f uncafizhaydreges iy an §t{ﬁétﬁea§f 19 ﬁ&het piREP el 1o RAfCEBEEP S ulct i onal

group to fohmbhriA eh@quﬁeéﬁtbnmr th8 Ughle RUIROSER: PINAiT853U lHetdRGe PNOBP,
conprises at least two natural oi'l noieties ssgarat ed by a nol ecul ar

struct ube hagPmppses PPkt PoAYGIRes Rod ampeplc g@ﬁraﬁmmﬁj@r&ﬁa degarval ent

vei ght of aty lieaslin 3PeMhbitABn (REESESAAkMe RO, aﬁé@&%@@ palyeLOgr i nitiator
has nore t han 2 active hydrogen groups reactive wth the natural 0| | or
derivati ve litkegesof combiphiionathereaf. Blmayrt@w@tatyleassalmparaaﬂ@@t abper. andt her by an
prptgt R S R e R AT

sar er epr eseqtnegbyteor ikaBon R()ml-lzwrborx@)ps w1th1n the wfmemmnnomd Hpinb, and p
o s AP DS SapCRl L AT G ADRRSLE N, BERVRIR ") oot
or differ en\talueQ)faavarbt iage polgtiferhiasiatoh @psdrallgtititte afeadr x}aﬁasfromn@lenat ur al

oil or, I atty.acid erj vat.j.ves t eof r at | east one
yar ony furide TS EaE ebhiy 28 B af uifu Mo il ong
hydr oxynet hyibseriiliay lin fhataktywidiciecbe@ize dei iheas WiEbd Nefag6Hs. in Qlemaynlﬁtss@'f represent

a series of fatty acid deri ives st preferab y .oligo ed by
esterifi catarlﬁﬂert?roxtqeéﬁ‘t)é‘?é‘ é?ﬁﬁeflé‘h‘l‘ PIBEFD‘H? H%ﬁreﬁ‘é‘z%tt ﬂt?y"&r“g IZD“Q'@ group or

ester grpupn Pmefearnabk ﬁol’@z&ﬁerhﬁ@ﬁ%)ﬁhd @hoy MGy pRpAV swuqtu&oeﬂy each fatty
acid derivative with the acid or ester fyreferabl met hyl ester) of another
I

fatty acid Herllayator vaiatgre ¥ire @b mplige étedﬁéertq tooli’rt‘é‘f’ee‘ih%}’ey‘agé‘t | east

about an averagen ofaif o‘%theqmﬁyeth@fmﬂﬁato%t SonfhioRfReredf. | gomeri zed to form each
natural oil moiety, Q The nunber of fatty acid or fatty acid derivatives

in each Qis prédhefapioyp &t onygrallyspenplifgd byt pokyed inipsEep e Pokyethsys et npst

about 3. lcludeTn %glcolbgezggﬁ g%?fneﬁgl?&(ﬁnﬁ}rheﬁh}l& toggtﬁe %%nttmlto?ne

conventi ona petr ase ) eria avi ng at |'east” one group
cont ai ndthg %}tbl@btwvresmﬁ@m@brallattlcflwleammsel ohexndbelydiSrigxeredotiloh with an

te, t f t abl
o i mal o FREEPEE LR RRC by b TRKEL Bl e R e o et
| east two hgtgrodix yI($)- h)pimxrymleghy@ptaémmﬂd at y-bisbydratynhetigddyclohexaaeri rfe&, prinmary
or secondarﬁlé(gf@?%%%yd) %‘ 2, 962 éﬁecene rImero% %qcohrrpnéﬁecarbon Ounds

havi ng at gr oups or at 1eas gr oups per
nol ecul e arsagspeciall yHml@f eQogoraioe); t hytifogératede shishbh@; r 28010ty W th
pol yi socyanat es. Sui t abl e conventi onal petrol eum based pol yols are

wel | known in the art and include those descri bed herein and any ot her
comercially available polyol. Mxtures) of one or nore polyols and/or one
or nore copol yner polyols may al so be used to produce pol yuret hane products
according to the present invention. 5Representative polyols include

pol yet her polyols, polyester polyols, polyhydroxy-terninated acetal resins,
hydroxyl-terntnated antnes and polyantnes Alternatlve polyols that may be

o o o, o



such as succinic acid, adipic acid, phthalic acid and terephthalic acid,
and pol yhydric, in particular dihydric to octohydric al cohols or dialkylene
gl ycol s. wo2010/Bxsapl ary polyol initiators include, forPexarspdio 37941
et hanediol, 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;
trinethyl ol REHIBRR SmbthyI6&ARkcanok, 62, @%é;@aﬁl@tﬁbp hny &5 @e nEXaRSALRK: where at

1, 4-but anediol’; 1;4- cyclohexane diol; ethylene glycol; diet Xlene gl ycol ;
tri et hyl enelegt ywepiof g Bcohelyelr SRIPAETPRIS dueatle hergpinas been reacted with

L, 4- DI S hy dr GX(ERLRe HEB AR or B Blefeck it r%mmronxﬁe)rwfl cyclo[ 5

,2,1,02' 6] decene; Dimerol alcohol (36 carbon diol 25 avail able from Henkel
Cor por ation); hydeogenareldahingpianghn [gmg QR gpup of Formula 1 include

bi shydr axy octadegapol.. 1,2, 6- and cQ her eof
The convenpﬁﬁn§1 petroleunr%ased p5¥§&%§$£&ﬁ8%or exa?ﬁ?ﬁfggk%o 9%propy|ene
oxi de) hondpsmymmnﬁhﬂummd@hma@pdmymemxydbmpampy@eh@emxndenmndterhylene
oxi de in whj P hyl ene . oxi ntent i.S f rom about
30 1 to about @% 118&M$%%P¥’g?ﬁﬁ?%hgg%x%965g§ kﬁa%%]y(%nﬁnaggﬁe oxi de)

pol yners andde&hyhenﬁmnmrdmxmmppmdwramﬂamﬂmnmmmmweﬂmhafanmmpmheha oxi de and
et hyl ene oxi de. sl K fo applications C ol yet hers_preferably
cont i n 25 Selralinfrg BUGEHETE RRBRUER ot PGine BN BRIy EhSshuar y

hydr oxyl0 greuups Nperd, 216 /3e€;ul 23318 aftby @485 3eqd Byiabept. Nweilgm sper hydroxyl
group of fronra&) t 400 to. about 3000, pecrallé» about 800 to about

& e %?r

1750. For high F@P@né?3§PQH@iggkf8W% P dPS SFYP such
pol yet her s @hsb@icadt] ntop@Bl@yddl; 2tnﬁlet1@ 6paak] YeneAihri® Brifitddf sudBysy, hydr oxyl

groups per nol ecul e and have an equiv ent wei ght per hydroxyl group of
from about ZuSerlt b2RBFUtengEbeol d ‘rlléfid}o}/ Hr-beeasiek 1PAeaanediolsldbout 2000.

When bl ends;yefonahy li&:; qr@b&ﬁedmtérm Rabl; aNeraaR Lyeat inghitdey (nunber
of hydroxyl “groups per nol ecul e) referably in"the rangfs specified

above. For QY%%deﬂé@mﬁ@PKW&Hﬁmbﬂémﬂ@rmbﬂ@ﬁﬁhﬂém9dh§hWWmhﬂﬁvﬂﬁo y)- nunbers
roforred (o nad e R Al bolyal e h R unper ST 30 to 80.
ég;l;he FNOBFlnrfhydg éemﬂ{ hgﬂ)mcefcla[ié 3. bE361d2BYE; aigélrg}erabt af@h@l atthﬂle)asttat;ét Iteagg o
h a H 0 eas 9
at | east Sa@}phat% 3?&1 @gj}khgﬁ yggeg%ﬁog%%caat Ilégsth )gagg}h()l @egfts% 97% at
| east 98% dorementicnad wh@9%g leadt onhef thetkbhoder gintne groupk grepait ;heteubhzfsnd The
75% o Hbr aeBstr e e, AT oS Aty BoPYeRt 18sy Sl FEeGia e, 575 or
nor e, 98@60Kmmmmﬁon9@&bbr nore, or even 100% of the total weight of pol yo
bl end. Pol ticl be. t ol t f
pol yrmer monormer S PREMBARY BT End e et Fel Rl bR B Tecanpl o, a
pol ymer of @ﬁt@ed)sﬁmﬁrﬁll'l@as\/blﬁla}/dlkmm’i&fessucﬂl’ethly&y[e bedpot prdp@enesxide or a
e ol A TR i S g R Bt 220 e
st abi l i zer, oa@ tb @ﬁnqeps)gretheﬁgowmrb@ rhdahd Withial iBski R rethd a P ahS B6lyétRerd

cont i nuous pohg phase. In general t he polynerization is conducted by
formng an ROYH db @b ttideasor MoRe! Heintsasion; Witk [k Ieashn s igwel SHa¥e, and
subj ecting ddpQadlieXbdted b:OwRIPRCLAs ORSnAUAS siChbRAE mbRoRQ! YATREaE 1} iR MONONMEr
to 25 formdispersed polyner particles. Conditions suitable for conducting
such pol yneralyod s ierpsedayemepap Witkingim skathén de 8¢ ¢ panyert pag oeRaigpy éroxyln WO

2006/ 065345, 20084 0954 A81roddn tel S 0 b b herein
|ncorporateéaﬁgtrerereﬁce e Hflirod Smﬁggse etﬁyﬁoﬁﬁl%hi “Unsat ur at ed
nmononer¥) ar e t hdde pehictier anieatgrols yeastadzaith et westene emgarlalﬂu@redealtvatwm ch the

cont i nuous es. not sy tenperature
of bel ow 155%%(@59%(:?%?5 ea% (?1 aﬁgl&d %aseég ﬁﬁ gﬁgéhe ?Cgswﬁ%gfﬁeg |ty in the
pol yol bl enWCWﬁ@éIrO%%ﬁZy rﬁremzmdal oEmad@heav@tﬂlereuﬁ mapdlcmany)mmynmusralr acdrude
aliphatic c di enes..such. as .hut a novr | i dene aromatics
Such s ot v S e BGRE SRR S SyRBT AT IRe PR B B GRG S et
substi t ut ecb(ﬂ)teyireermeaatoﬁaecetdmg @nthe girdgyicel nﬁ &twasralbceldnms bbxyl ingension.ds and
esters such as acrylic acid, nmethacrylic acid, nethyl acrylate, nethyl

nmet hacryl ate, 2- hydroxyethyl acrylate and 2- hydroxyethyl nmet hacryl at e;
a,-ethylenically unsaturated nitriles such as acrylonitrile; acryl anide;
vinyl esters such as vinyl acetate; vinyl ethers; vinyl ketones; vinyl and
vinyl i dene halides; and the |like. O these, the nonovinyl 5 aromatics and
a,-unsaturated nitriles are preferred. Styrene and acrylonitrile are
preferred nononer s. letures of styrene and acrylonrtrrle (SAN) may be
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25Anot her suitable class of stabilizers includes pol yethers having a

nol ecul ar wei ght of about 5,000 to about 50,000, especially about 8,000 to
about 15,WO0Qo1osi4sh do not contain added et hyl enical |y poryusesionadie
unsaturation. These stabilizers are conveniently prepared by reacting a

| ower nol ecul ar wei ght pol yether polyol with a coupling agent, such as a
pol yi oscyanate, certain silanes having two or nore 30 hydroxyl-reactive
groups (sucCheRgabdl thONMturdd b2 WP AbrivalOt MRROX hAles 1eRObMCRID AXWldtie, Agiads or the
correspondllg acid halides and anhydrides, and the I|ike. The vinyl
pol ymer pardiaides obgsieih 81p dpastiael i aoiBindIegaqive THEFEHE P, o fabi | | zer
and pol yol - el HifdlordQirddt & st hel oMb At ¥ Hihi R WPLESLIOG ¢ he

m xture to pol yneri zati on conditions. possible to add all conponents
to the redbticdfraryesswlified by hééuaétoelrbtasedfmqﬂ@elersémenn &nt thamgeniplificgligpossi bl e t o
200 ymonairere sl ushEPL HAR! wnf dbbEnLEAHANiNERRR! o PORAGHPHS e 11
stages during the reaction. en a macromer-t Izer I's used, a
smal |  anounnowfmerhe nnnoners may be polynerlzed bef ore begi nni ng the main
mononer feed. T%eStaﬁJ? ldl ase Ql%elagldgt%er Eltt ac% Bragle%vatlthrI]llelbé ipr oportional
to the rate of groﬁ} surface area { e ersed parglcles

The poIynﬁrmzmnﬂbnﬁmmyim&nnoﬁdm¢Mmdmﬂﬁm108vgﬁebbnm@tmﬂ1axbmpﬂmdaﬁ’cm
initiator. t he f eera initiator is cted.to prOV|de
2 comer o ey S iR Biniron eniEbat P & P adiEbat el ai s

t ypi cal 1;anogétls alfupfacidr @l gl@zehrslalwhefu hi Rb@ra ipSrtibfi N @bty Gids b@ about 5,
preferably a bout 2. a nor e preferabl fron1aq§%E8¥D25 to

about 1@6b¢9ﬁ§V%h%m“ﬂE@@ tﬁ’ﬁﬂﬁo i, cqaingat leastoggicahpn (d may be al
added at t h@eftrad Vegafablehfls ﬁ@aﬁésb@[hx féId dt leabBBoRET0PAESR BORGhRUGMSI Y Or in
stages during the reaction artlcu arly when the nononer is so added).
Exanpl es ofacsflmbtymgélth@aenr giably} the H?&ef%le&lsw?lﬂw&%fét PEPIFOYBELRF &, 15
peroxi des, pRE 8¥hERLRSor R ERUBHER pRRHCEH RORAL ERaAZA (HOMRUNDsisand the

| i ke. Specific exanples of SU|tabIe free radical initiators include

hydr ogeh petsisged that precific fpier tradsoleriaableyfrom-pyaggiable pir animglefat prgivoy|

per oxi de, C&H@%uﬁ&!%@%ﬁéﬁéhﬂ%sedt MB{L %AV, QQPE%p‘ljee paknitoleic, 3AQL) S

[12, 4-di met hyl ] pentanenitrile, 2-(t-butylazo)-2-

met hyl but anéewidag, ilinelepic (and prackiteno Jattg -adiddillsg tebigis penopimani vsell ¢0 robi s 20
(1 sobutyro y ey - ﬁwﬁgg . per oxy
2- et hyl heggéggbg g%g%%?%&&g@%ﬂ%%%g%yﬁgﬁgh%ﬁk§%¥% t Hgg%shguﬁﬂﬁkThe

pol yner i zatfiooexampld, gropa fwmydlstcpoﬂoybmn qiaﬁtpeemlssapmgedb@rmonﬁumt @don,n the

P s Ol Bt AR L ARERE oAE Mo B8 MR HIE0G). ARG TR AR, LT SO
cases inproves the stabi ityPa g???ieréb FiR5var THENIORS Ry D%

pr oduct . SuwaabM@xByﬁm,a@ﬁmchama.@mammbemngamm&mdmﬁMUﬂe m36£mpmans such as

tertiary d rca at ol uenet hi ol -t et radecanegt hi ol

oot anat b B koo, e Hed e tE T g%, DSBS AR siaae:

1- napht hal Eja@djﬂhlaOéeed lmlaebaryetcbmbﬂnau@t et hiadiiandy 1 ododecanat hbal . O her
sui tabl e chai n transfer ents |qflude benzyl sulfide, |odo$orn1 i odi ne,

and the |i KESAEHHH & %\ P RIsgroc g ﬁxfrp%}ﬁ%?fé\nl%adé?mdu%\tF eyl idbout 0. 1

t o abouts 5,be3P aBsWE fétAbillsyanidr @t AROMEre6F. AScdnibimddioH tof zeg%taa)Marmr éﬁﬁlﬁﬁlabl y from
about 0.5 to about 1% based on the weight of the nonone

produce a diaspkriliian msp abeIbywset hIéF?euQS‘F@%?Oﬁ)&}af fhevegethy PiA}S mtwmlhfa

particles (§gdded ok Qge&gémlmctaméad)rgalﬁ sRAsRN aEERACtiON A Qi TRNSPRE,| S
di ssolved in the polyol blend If a PHD pol ymer polyol is desired,

the PHD f orsynigheronetnels may i ncl ude amines, such as ammonia, anilines and
substitut ed ani iy ANl Al JRIF BESs of eyRHR { REALA G TRROTEISITEY Al SO
i ncl ude di am nes, su?’ as %?ﬁy énghggnfnég 6-e hexamet hy ngﬁﬁaﬁine,

al konol 3hi rmgcessamhwydhm iknewn i fheaﬁrtpllrmwcﬁérrgpdetmtlpdlq;blbasedsn@e@rmred t he

PI PA form LS y nc e dio ch cgl; ,and
alkanolanlngg QQ asggoﬁfaﬁkgﬂ h rH]ﬂ)dlget gﬁ% nfﬁgéh%%¥et#anolanlne
trllsopropdndhﬁmmnﬁnmﬁ @ﬁaamnmm@thox&dthmnmbwpmhydMQxyéﬂMyk®ﬂpeﬂ&z|ne
nonoi sopr opa olanlne S opan m xtures th

B Kanot am HBARERTAE e gL SERRS: BT MW EBnbT R PR i ne,
phenyl et hangi o:hmmm I‘eallitdlog| ?ﬂ)od:du&rmméornﬂ the hglradyaethybssirbhe de@ripedivi de a

m xture of PHD and PIPA form ng nononmers to form hybrid PHD- Pl PA particles.
The at | east one PHD and/or PIPA polyner form ng nononers are added to the
blend in a concentration of between abolt 2 wt.% and about 40 wt.% of the
total 15 polyol blend weight, preferably between about 5 wt.% and about 30
w . %



Additionally, catalysts may be conbined with the polyol blend. Catalytic
quantities of organonetallics may be used. Organonetal lic conpounds usef ul
as cat al yso=oimishasde t hose of bisnmuth, |ead, tin, titaniPamuS2e100379ant i nony,
uranium cadm um cobalt, thorium alumnum nercury, zinc, nickel, cerium
nol ybdenum 20 vanadi um copper, nanganese, zirconium etc. Sone exanples
of these netal catalysts include bisnmuth nitrate, bisnuth neodecanoate,

| ead 2- et hy{iRexnatiges. l408d 308n7084 $44; lead ok eaties 22b 4yt Mldt inhpaltibastr at e,
tributyltin, butyltin frichloride, stannic chloride, stannous oct oat e,

st annous ol %%&3&16d| Qlier knawn pregsestinyrIE REEPRCIRE CPEE [EHN ditydeidsant | mony
tri chl or i déy, it E¥a dlel GOUALSea bl . GIPHE N2, KIS AL AYso, 25 acet onate
etc. The catal yst may accel erate the reaction of dilsocyanate with the
primary hydroxylngoouips b¢ nahealapikaneidamonesers, fatty adishdéyl ssiers bivg, at

| east o i g%ﬂ StAt I y e pr oduced
in sti r?):d érpgg%:{a?@]a&?%ﬂ e§ebg\qus }]Jtéas§1f;§n1g%h1xg 1¥ E‘Lﬁﬁﬁg‘éeélr i J(Ia*ljsart 1§;g> I l&ﬂr%ow in the
art. |socyadty egd Wkwb%tqmyf the pauslerdan vegethkele prlewemalliy eensongrremawingde
aliphatic, 3 kL& S nat.es.

Exanpl es ofung%trxlfé adg %b] I c%%%%&%nft gseri ncI U e%F% tf ﬁsaﬁurgt%%ﬂgés

2, 2-isoner sremhmmgpdfemjdrmtahams o desodydnt & QNDHY9674, endspdrited ha‘émahd

pol ymeri c noner i nds | uene- 2, 4- di i socyanat es

(7D ) AR ERGy | Rt ol aniic b S0 REngTBRERS I (FRE e anat e,
di phenyl(Enehy@rc%enatecﬁ buchak)y @ivad 8 ,dedrably esﬁﬂntlﬂlyom)yﬁﬂlainﬁrgamszﬁurated bonds

-di nehtyl di phenyl , - et h | di henéje{algrﬁ dii so anat e and

di phenyl et He¥dts E%?E%‘ﬁ&‘ft%a a{%“t S‘?&tﬁéF 8‘?18‘1“15% @ingiipration).

2,4, 4" -triisocyanat@dimhenydl el Bederiviivd HEBS @l ai BAE YRR BNAG used,
such as the coomercially available 5 mxtures of 2,4- and 2, 6-isoners of
tol uene di | AbEPSRE &eethal B YSURENY Msas,HethtehfsykngPa on i aidedomhal he

practice ofjefddiche PNGBPI Oor SHIpIASHENHARd @ URDR B WBOLNROGIge Afat ai ned by
t he pho ﬁgrgnatron of a mxture of toluene dianminé or the crude

di phenyliret WERE0OHOPESe yhich e BpArReTAEd herpintyaelskrasy e R nagalonl weigde

met hyl ene di,pheR¥hal fereadlR (MPILLHEARR bBRY & SRr AfctiSEH abRRKAND! es of

al i phatic polyisocyanates 1nclude ethylene diisocyanate, 1,6- hexanethyl ene
di i socyanatfermitwgphongeicdin sbbydapat erowy or cshrekar@eur&omi@rthes@@yainﬁt e,

4, 4" -di cycl ghexyl met hane diisocyanate, saturated anal ogues of the above
rrentl oned aromatic i socyanates and m xtures thereof. The at |east one

i socyanate i s added etnfooclhhlentpelfwholtﬂheﬂunaftml ahmoggcy dnaied, 4l thedex  of

bet ween, bout n b ref er abl Ve 0..and about 120,
nore pr e era (itecp‘ﬁ%% %\B&h&hl sl latglb apou ltﬁfféh S‘T‘fqlem?go%rgia%ré T %dex is the
rati o of i semyansifieai@noupsrcoyer extsonmagahefdrma&tbryvleadmyodrccﬁgpepolaetbasrs pr esent

in a formulation, ercenta soc dex

expr esees tALGE el TGRSRy 8L AR PRl Aa rybvuid P MERR A M on wi e
respect to dshefienunt adfacids aay@radreanhgfide hear et ihe ahluyal AgWideshivor reacting
with the am)unt of isocyan te re t ve h dr ogen_used |ng§yforrrul ation.

The at | eastPdRETBI9H BrHw t’(?P niyneHonalired &Y ARY My anat e
may be successh el xilr @and ad ﬂM éxraﬁrpte Byr@oﬁﬂamdnqaﬁd o Sfenii, aiakioneat and

at nospheri c pressure althoug gher tenperatures and gressures may al so
be accept abelingdHthasgch oppuads %Shl@alrlééerr ¢ e Aye g rad chuPddatighge bet ween
about 25 C gfo1pR0uldrdRFPmHatioR Rchidtewit G2RHLRN TRYIoHARIE whtRM@kmspheric to
about 100 psig. The vinyl polymer, PHD, and/or PIPA natural oil based
pol ymer pol pdhespr¢smBPPR Cﬁﬁagvstwa@ferably\bwmm%pyﬁelrydrqﬁerelylaawa/ or PI PA pol ymer
sol i ds content wthi ﬁghﬁﬁvé @Hl%dd?r%ﬁt"‘%‘f‘e“n Q‘a%ﬂjba\é\@d l?o R Hhe 43 W . %
pref erably, between about Wt . A)an 30 wt. % base onthetotal

wei ght #f tlh?eatviawﬂlfatry@lcykmmt in Fhellamdémﬂ Qrin FMeFM@ﬂNdBFPﬂ fommeTiRHDoaeIM¢ror Pl PA
pol ymer sol | ds. Ver ut 10 um
preferably angtl 18\%5 y?%a%t 6 Vggl me%%?tg Llnﬁfazgaog gﬁg@[l?oﬁﬁﬁm %ﬁg In an
enbodi nment , th¢ rsemavreuemgsa"yptaedirfoi geasiige wdﬂlaﬂetkncuosallyetlmamlambumse@ 1 m and
about 5 m ause f n d/ a yner

sol i ds have BEEK rfgrﬁme lsrnﬁtura?m\qo %?HE %fl% ﬁa?tecp\rfltﬁﬂlgé)sfye@ lglétlgttor 'pol yet her
nat ur al oi |lit bakaedfupaloydlzed ENﬁBH)eactiohmmm yierekill soihi dg, sualy ahdue IRNDBP gr af t ed
to the solid particles. Although, in the case of PIPA and PHD particles,
the PNOBP nay react with the 5 isocyanate nore slowy than the PHD and/ or
Pl PA form ng nonomers react, a certain $ercentage of the total mass of the
polymer solids will include the PNOBP. Additionally, upon formation of the
vi nyl polyner, PHD, and/or PIPA polymer particles, the particles my
encapsul ate a certain anount of the natural oil derived polyol. On average,
each poI ymer sol | d partr cI e may |ncI ude between about 1 vvt %10 and about

~NrN o 1N ™ —— r o, o o 4 - R NS S



15 conpatible natural oil derived polyols. However, just as the PHD and/or
Pl PA particles nmay have natural oil derived polyol grafted to the solid
parti cl eswothw/saa3tti cl es may al so be grafted with converCirarsado/037941

pet rol eum based pol yol, provided such conventional petrol eum based pol yols
are included in the polyol blend. Thus, because the particles include both
natural oil derived polyol noieties and 20 conventional petrol eum based

noi eti es, tﬂaeﬁﬂatt&ﬂaﬁia%n B&EYreaBRADE Kith AR FHyRHePinkdatof. Ple fhhQiopkINGsuH se
|nconpat|ble The viscosity of the NOBPP may be 1ess than

20, 000 cps, s |d§e¢;st§érseﬁuhﬁtrth PEgatoR 4 PeuGIRNesp ST ORtivaalhr erdérgaoﬁ fprthedss t han
8000 cps. MERSHLPHadlon38 Fornla BEEOM HAMER BodGuchS RS, PR, 45 The

pol ymer polyol prepared fromthe above ingredi ents nay %hen be i ncorporated
into a formpoay fuopiaal g,rhurrte@nnttélerinl@tpofuyﬁqrettcrhame)omsoduct The NOB PP
enbodi ed; herein t [ h as those
nentlongo abovejggmmgﬁmggg@gﬁgfne fﬁf%ﬂéﬁﬁhﬁQ44%ﬁgpﬂ (ﬁ§%? aﬁg%%ﬁﬁnomn in
the art, andmweadmeﬂnmhmhhammaed@yadame19om¢mgnma(Hd@wmgmn@qmomymrethane
foantproduct h dv of t he I ans_produced
with the Noﬁﬁéﬁdééﬁf%%ga&th@.ngﬁﬁcﬁqﬁg‘5?%?%%B%°X§&E}mlt‘“ Qaggmnade W th
a hlgh Ievehmoiamen@mabgalgemnuwm&&:whhﬂ&Imumﬂbﬂmeﬂammnmgmsmnibam | oad

b t agi.n t d el ast t duced
uerng Tels BT unBRb PR b RN O Ehbe LR eyl so-

denDnStHBtq¥mqﬁmﬁv@ﬁuﬂhﬂbﬂmﬁ@ﬁﬂmgmﬁ@ﬂoﬂﬁﬂa@@m@mﬁ@enﬁﬂkﬁE@tﬁﬂDpertIes
In general, the pol yuretha ns are prepared by i socyanat e,
such as the isoé@&ﬁate@eligﬁgéggﬁovemeor WEWﬁWﬁﬁtloﬁg nge and t he
NOBPP in the 5 moese0ny)otQn, bl owi ng agent, catalyst(s) and other opti onal
ingredients as desired._ Additional polyals and/or polyner polyols may al so
be added to the‘ﬁ@ﬁ?%ﬁrxdoﬁ9%Paﬁﬁ@ﬁ%ﬁ%ﬁﬁ@ﬂéﬂmﬁﬁ]oﬁﬂﬁﬁéﬁgﬂok96@mﬁﬁnp05|t|on
is reacted Whifentsh® 1da306aRa%A . 0il 16 GONGHet QRS afiledultCart 8pEIHaBN (RI € Such
t hat the polyisocyanate and pol yol conposition react to fornta pol yur et hane
and/ or pol yiamear gofeyarer Qapyanggetislydiap fliersudie mf aulokpe areer nafwal ol jaf t hat
expands t Ney @R kBt ierivatives thERBE, BPAVERT oRAlWiRlxy MRAdndi eAGE €d Wi th
i socyanate to produce’ the polyurethane foam may have a concentratlon of a
nat ur al oi lacdewor vietdvasiob ytbéreeff opett iessh cabdurdrok@meshyognety] ddounacidoont
preferably be t 9 @gg nent t he
concent rat I%ﬁ&l%ﬁ@% %E(?fu 4g291a¥vt§ls({ g:?l nés ot‘r']\q‘attg ac d‘dé}[bﬁm‘?e%g%kt
content (in@tkdmbgﬂmomymmpoyyﬂeﬂﬁHRMRAtamdﬁmnﬁﬁﬁﬁnstHGSQmmﬂw@EKﬂeen about
%qu d arg D re%ter 1O efera %he Sedl Ofn ?oxt r?lte nr%t? P nogzacfl ?sﬁt bllend. 1n
one enbodi mentl YHa ton F%ﬁ? apout’ 487w %by y 69? mer pglyol bl end
may al so bemobmhhmedewhﬁhw&wﬁb@%ﬁnﬁKpﬁahmpeﬁmmybunerSBﬂ&moﬁm@hwﬂuch as

L R N T e o

bl end may ab.s, Q)r heragpidad aedligbhérizad eofovia retmmairalpet hekeUQ) Tas edmpal yner

pol yol , suc ene-acrylonitrile Ion|tr|Ie

pol yst yr ené (f?@) aCl‘%lr%tt ﬁ%‘% A/ G ety gsdn (:M&V\ﬁﬁls Qf?fa By Imorsrteﬁ‘?%é Vi EEE (MR

pol ynmer29o0l el 5, tha lsesdunmy al so i ncl ude one or nore catalysts for the
reaction of theéﬁglyol 25 (and water, if present) with the pol yi socyanate.

Any suitabl e ur ROtk %x Orfa)yalt;ven&lg%at IeasePedionyentiend Pefsjeuatri ne
conpounds, BRINGSyMuldierlaP RENANALEasT BRCELYE A AMRS aRAdi VR rgai%gérpttatnl ic
conpounds. Exenplary tertiary am ne conpounds include triethyl enedi am ne,
N- et hy| norqshdtls 9 unNprapingjireastipny Mdfican dteeydphigmivpe not having parts of the

pent amet hy! gk eaalioh T Qb Rlor ATRRIML ShiianGhatide d
30(d|nethyla&|noefﬁ% Chﬂ Qﬁ% met 4]d|ne&tylanl oeth§P£E$béE§zine,

3- et ho3dy- mlatém&teh&’vytgmt byastl tormhneIOXNS erimpbnerseémmdimeor adicasittivg keideanol ani ne,
Ncoconor ph ' t di y o] 0 am ne,

N, Ndi et hyl éﬁ%%’ PHSNB%h _E%#% gﬁﬁhgpgﬁg’%bﬁ%tﬁ£ e%@@ E%Pﬁ%gg enpl ary
organonetathmgcmﬂ@mWBKQQMHmWUg@uprgamdﬂﬁrowwynmo@gamopeampboﬂganoferric
and organotrn Y3Ls otin cata be|n preferred anong
these. Suit@ ‘fcuﬁ Pﬁe etdquflﬁtglelrr ﬁ%?fa@“eaf%tﬁ{cm O?WSOC tin salts of
carboxylic acids such as dibutyltin dilaurate. A catalyst for the
trimerization of isocyanates, resulting in a isocyanurate, such as an

al kali metal al koxi de may al so optionally be enployed herein. The anount 5
of amine catalysts can vary from0.02 t& 5 percent in the fornul ation or
organonetallic catalysts fromO0.001 to 1 percent in the fornulation can be
used.



Additionally, it may be desirable to enploy certain other ingredients in
preparing pol yurethane polyners. Anong these additional ingredients are
enul si fi ewe,200W15i430ne surfactants, preservatives, fl anmePCeltsedansm™il
colorants, antioxidants, 10reinforcing agents, fillers, including recycled
pol yur et hane foamin form of powder. The foam may be fornmed by the
so-cal |l ed prepol yner nethod, in which a stoichionetric excess of the

pol yi socyanat e lﬁmﬁﬁl& %&nv@ﬁﬁﬁﬁﬁ&tﬂéﬁeﬁﬂl Bab& fuiEs SWNaAUSRh iNvRieGht agaol yol (s)
to forma prepol which is in a second step reacted with a chain

ext ender andflge %eéiesqn@w Berein 2hd aedheregmms Ly pvitaklerg hivk tMisBsesnay  al so
be 15 sui t@fmng "or %Q)r@ ﬁ!)l!y@lg aRdY6r §IQ:O(§r IH&%Q@gﬁymwolﬁlssfﬂap%lsb'%g%sedl {3 such
one-shot methods, the 1 Socyanate and all 1socyanate-reactive conponents are
S|nultaneoUSPWRBP@u@ﬁ&amdg@@Wéwcqn@ngaubeamﬁmtméaémn Three wi dely used

one- shots net hod e a ock foam
processes h|gh§?2ﬁ3§ﬁgﬁ%y gvb%s?%g #&%Focégg&s q&h%ggr ha%&%oam

met hods. 208lidlydtosgierihgamdrmytabesips, dp@lr@dl teymimix{l pgpinelh endl (mmamngs edi ents
and di spens 0 tro ion

m xture rea%fgnmwggogokﬁg%f§%é§gPﬁst @ %?%ggﬂ%w(%ﬁ%nﬁe% gﬁﬁ%der afilm
or ot her fIaM|nMgﬂmqﬂmmﬂmgﬁ.@n@omuPeﬁxmﬂnmeomnnns@nmm&ddmahdﬁngkm.sIabstock
f oam produ %ﬁ foamin ﬁplent@> or folOU%»ﬁ% trres t hereof) are
purped | nde% %i‘&n St D i XN hEATWREPE Phéy' 25" Ar8° m*Xe&d “arid

di spensad anhmuansmmﬁﬁymruﬁMahnmﬁmﬂmnﬁ@ b 2 page pre@dratdy astol € acth@am ng and
curing occurs on the canveyor, t m a foam bun. . The resulting foans are
typically ﬁ}yélf;ﬁgﬁlbﬁi?fnsf 6%%‘65%&3? E(é?eﬁ’éat{"& %B%ﬁge}th‘?? gt @ 8‘9 “f r om about

15 kg/ 8 t owid) cA@k a8 suchr-e bt JOH Mdmradiombridel ok 9/ds8o1é @yaﬁﬁlekcgyhrpﬁ:xl n
density. A slabstock foam fornulation may contain from about to about 6,

pref erabl y @Mabsaelyst peshapoadtnesheyanracgedaliges ghtdupgiary QP%SPH%Z%U%‘er 100
parts by weighbufti, gh equi val ent wei ght polyol at atmospheric pressure. At
reducedbgressure t hese | evels are reduced. Hi gh resilience slabstock
(HR sl abstock) flsampleag! peablpieider melegdrggresvasy ararip dicabewligeedst o make
convent i onalushaRsLif koML Uia Yhiite MGBRL  RIMWYR £1E MPhENbaRO! YOI . TR
sl abstock foams are characterized in exhibiting a Ball 'rebound score of 45%
or hi gher, iperrtingTNiBEIFY (@actohsdtie pleplwledraliallomenetetychls. f r om about 2 to about
6, especially fr 1 qui val ent)
by wei ght of poﬁggkgﬂgpbgﬁa gugggﬁ%%gﬁga&&%xﬁglgégg}gﬁégﬁf%n#ﬁglfnvent|on
by transf erproprgedible drettgddnarglgeol, pbprypylemogipodi 1 #dmtanedbdluditigexemdol.yest er,
pol yi sogya blomn n nd surfact ant | osed mol.d ere the
foanlndﬁyeégyﬁgﬁ Sk atgiée()boltopro Sgélgogﬁgggﬁa%olapﬁ?yil 1gx!2 call ed
"col d- nnldnngwmQKQﬁemﬁm gUmewhgdhsmhemﬂmﬂdzﬁgwmmmdmﬁemeamemeﬁo@nni|cantly

ol o heatga e b Thle e Beolt i BB e A co B B Rs i pr Mbeses ar e

preferred tydpxgautglobiaghatidsi I i enael- wmiydﬁﬁlyﬁl@mmbydﬂaﬁsmet es forggwl ded
foams general | y range from 30 ns nade slng NOB
PP have. | npRSUBHO R HGRHOR Bese danbinead kel (o BTN SO
2440. Aggorgiailgpid 0 flohi SHERhOdorfdaitidRL S hyd@EenhRdCoOBFIhESST 00,9HOI0R

Defl ection (CFD), is neasured on a sanple according to | SO 3386. Then the

sample is a}ggadpéymgthglﬁg@qlepa@g; 13 ?f@e’(a?yetﬁ?]sﬁnd @ PR thegot enper at ur e
(120C), and spegjphi edhnlingbalit Z'}Je(rglggrr@base-ﬁhe oﬁ?gmol GndyS fopenxanpied 3 hrs at
70C) and the hardness neasured again. The differenCe between the two
nunbers (del?qlfé(lvmp%le%@dd@dl%lwpéhn@tse randemrepelsmerscHangey lof Galedddss. The

f oans made M% f | ess

t han about %%u%gsuc as | s@§¥ %gﬁggyﬂ%%(%38 1%$£9%%ﬁ®é5ﬁ%%%$0%3 32, 31,
30, 29,3(128,1 ¢r alwper0% by weighie eﬂlmns oxdeteanpsd mglymnnayldm\pelyn@su | i enci es
as deternln T , ! 1, 52, 53,
or 54 % %gn‘%p{%%o%l%g? ﬁ%cﬂg&\régrsll PO%Hﬁlnéﬁn%ggg)g%‘%%? \Z/(]\B/ggﬁ aglgo%?yle and about
54% 25The dmonesdb@stusk rfgarm\l@ﬁlﬁbanms haalepoleethwatpréeraa}ybmntaimrﬂ gnts above

about 1% based. on r tent  of ans. The renewabl e

car bon cont@ht G 5% refera@ utmnﬁ?g1 595050 ec%@“’ %%g/mx}ilBgfouli 95" 159 16%
17% 18% 118015%16 i&%lavz(h% equivaRb@weighepdr enyemall gogaobrmcaotesilstoof t he
foanms may be cal cul ated and/ or nmeasured as described in PU Magazi ne, Vol.

5, No. 6, Decenber 302008, pages 368-372. The applications for foanms
produced by processes described hereinl@re those known in the industry.

Fl exi bl e, sem -rigid and viscoelastic foans find use in applications such
as furniture, shoe soles, autonobile seats, sun visors, steering wheels,
packagi ng applications, arnrests, door panels, noise insulation parts,

ot her



cushi oni ng and energy managenent applications, carpet backing, dashboards
and ot her applications for which conventional flexible polyurethane foans
are used.wohsyisagpl i cations include coatings, adhesi ve®CTarsdoeloawuspners.
5Exanpl es 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 unless otherw se

i ndi cated. Mudfwof &pbaynGolTBbet §8bSo WesR 195E dor BNEBEsiksnfy SRYHERN Oi |
based pol yol prepared according to Exanple 6 of copendi ng Pat ent

Appl i cat i omnﬂénolﬁéﬁpﬂsewlgmw& sugh plyetpss Mgfeebl2epntpd 9, csgeialtyl et
" Pol yet her Nghirsmd Inyf Oglgréulﬂ'sn% r RRbIYRY %dTﬂﬁre%f Fguaélen@w%@ha p& contents

of which are |ncor oratyed erein ref erence. A has a hydroxyl
nunber of ngdrqnm‘(BPUBof Arogbylb@aﬁ%ﬂ lo meaowopwmaw épar duatdBridi ng to

Exampl e </ OR&R R t 7 ed on

Mar ch 20, %)8@ ent| éldﬁglg% of ol ISC l%@ ?@?af%#gg%% ?@%%Onéh ol ymer s
Ther eof 't h@ushtri of dydrorylegnoups pr mh]eclﬂe)a\mél bermcflepb}ryanel@b faegesispechiyedr ef er ence.
PNCBP B hasalb% h Vlsc?{)lelagl (r}g fort@icham@?@gﬁ Vﬁgly %ﬁ)@( num %%Sa%gvep OyOI

avai |l abl e from e namne r| é ano am ne: Above 98%
purity, avairk aﬂﬂoeuded ofvrt e ﬁb@@eﬁ\lodr%mh}ngni. fOdORANAT Brrdte86] Ao tusd wene

2. 6t of wend i Sy bitat & 5 RrSHTF B0 M avai 1 abl e from The Dow
Chemi calo 30Conpamy PNOPABGEY) J&sbﬁu&ta&l‘éﬁﬂue%oml%t B5%.,alt dlaytst leastabdall e from
At Products &.ghemical ool ng DABOO 1232 A N CRLARYAL 2yal) @bl e, from Al
least 90%, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99%, of
the total weight of the polyol blend. The PNOBP may constitute 50% or more, 60%
or more, 65% or more, 70% or more, 75% or more, 85% or more, 90% or more, 95%
15  or more, 96% or more, 97% or more, 98% or more, 99% or more, or even 100% of
the total weight of polyol blend.
Polymer 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
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WO 2010/ 151431PCT/ US2010/ 037941 DABCO MB20: A bi snut h neodecanoat e cat al yst
avai lable fromAir Products & Chem cals Inc. VORANCL 4820: A 5,000 MW

pol yet herwpabyalsi43mi ti ated wi th gl ycerol uPCm@sacnoBeyI9PO m xed
feed, and having a hydroxyl 5nunber range of 34-38, avail able from The Dow
Chem cal Conpany. SPECFLEX NC 700: A grafted pol yet her pol yol containing 40
% copol yneri zed styrene and acrylonitrile (SAN). Available from The Dow

Cheni cal Coprpanyacidl heMa&lN@RQh antRg- LM, 381 frfc@iictyiee, SLigRBx Y1 ch Co.

NI AX L-2100: A silicone surfactant aval | abl e from Monenti ve Perfor mance
Material s. aqrdge And 2Rydrer ety yedipriyiie asPagdydenieallyiungaipratet ngHlenbynt i ve

Perf or ”anceas'\@}ﬁédléﬂlé ac%@an@é@%ﬁ%st\érs’a‘séﬁ% S\%}H'ta'c&&eofzm}_lr étﬁér@y%ﬁﬂed' agOTe

in propylene glycol available fromAir Product's Chem cal s
204: A bl ockkesina$ii vinyle andavaiyliddnk ehaflidessn aEd othi khlqend&lft theses th«@@lmnm A zinc

(xanpl oo BHOBERLYEN KB ARLEL WA mEQM KOOI &R BR YD S
made by fi rmfeadtlmngorefrrs hh/hxt@rdwf’stﬁre(lfxmmrxdsm&ﬂe BAN) PNOBPpBiefrEs.anpl es
E8-E9), Bl O_slpegcC?lrrprglx?‘ ref‘s Vi vléﬁ(l?h ?e%e %I?E.lgfs_tlgf_'zs) froR abdfS 9 espéca%ﬁfrpar ative

Exampl e CE33 con I'et hanol am ne was &d and the
t wo conponeiindrs almuxé(ﬁitofbil% toMeMe[glnt efsthamoﬂ&nabmmlrelSOO rpm VWi | e conti nui ng

the stirring, TE T-80 saded ndthere tur tirred for
50 seconds. > Therieether DR 19" o RRBe b0 Has” AR At Bte st ring
conti nusd f@ficrémes rtha’tUeire&om'ﬁlilﬂﬂ@Qﬂﬂlath&epolwﬂSblerﬁNﬁl’eedfoﬁﬂCh Ismgleqm@de to room
tenperature. The r terl ¥0§§9&ﬂn{f]d t he anounts ed are given in

Table 1, al‘BEYTWHR Bhee |%616JF]§E%F5EYPP‘EE‘“8ftg%tﬁée %%%‘“’B%taflﬁg"hrﬂhPA pol yol s
and 30aver aggupahpbiyaleazablanaiy@hte ahsath@ioR] PANRamhé6meS. may include a

polyether portion, which is typically a polymer of propylene oxide and/or ethylene
oxide. The polymer is capped with a difunctional capping agent that has a hydroxyl-

15  reactive group and ethylenic unsaturation. Examples of such capping agents include
isocyanates, carboxylic acids, carboxylic acid halides, carboxylic acid anhydrides and
epoxies having ethylenic unsaturation, and hydroxyl-reactive silanes such as vinyl
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

12



10

15

20

25

30

WO 2010/151431

reaction vessel at the start of the reaction, and it is possible to add monomers and
stabilizer to the reaction vessel continuously or in stages during the reaction. When a
macromer-type stabilizer is used, a small amount of the monomers may be
polymerized before beginning the main monomer feed. The stabilizer may be added
in a rate roughly proportional to the rate of growth of the surface area of the dispersed
particles.

The polymerization may be conducted in the presence of a free radical
initiator. The amount of the free radical initiator is selected to provide a
commercially reasonable reaction rate while controlling exotherms. A typical amount
of free radical initiator is from about (.1 to about 5, preferably about 0.2 to about 2
and more preferably from about 0.25 to about 1% by weight, based on monomers.
The free radical initator may be all added at the start of the reaction, or it may be
added continuously or in stages during the reaction (particularly when the monomer is
so added). Examples of suitable free radical initiators include peroxyesters,
peroxides, persulfates, perborates, percarbonates, azo compounds and the like.
Specific examples of suitable free radical initiators include hydrogen peroxide, t-butyl
peroctoate, di(t-butyl) peroxide, lauroyl peroxide, cumene hydroperoxide, t-butyl
hydroperoxide, 2,2’-azobis [2,4-dimethyl]pentanenitrile, 2-(t-butylazo)-2-
methylbutane nitrile, 2-(t-butylazo)-2-4,dimethylpentanenitrile, azobis
(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
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,
especially from about 0.25 to about 2.5 and preferably from about 0.5 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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If a PHD polymer polyol is desired, the PHD forming monomers may include
amines, such as ammonia, anilines and substituted anilines, and fatty amines. The
PHD forming monomers may also include diamines, such as ethylenediamine, 1,6-
hexamethylenediamine, alkonolamines, and hydrazine.

If a PIPA polymer polyol is desired, the PIPA forming monomers may include
include diols, such as glycol; and alkanolamines, such as monoethanolamine,
diethanolamine, triethanolamine, triisopropanolamine, 2-(2-aminoethoxyethanol),
hydroxyethylpiperazine, monoisopropanolamine, diisopropanolamine and mixtures
thereof. Other alkanolamines which may be considered include N-
methylethanolamine, phenylethanolamine, and glycol amine. It is also possible to
provide a mixture of PHD and PIPA forming monomers to form hybrid PHD-PIPA
particles.

The at least one PHD and/or PIPA polymer forming monomers are added to
the blend in a concentration of between about 2 wt.% and about 40 wt.% of the total
polyol blend weight, preferably between about 5 wt.% and about 30 wt.%.

Additionally, catalysts may be combined with the polyol blend. Catalytic
quantities of 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,
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
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,
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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diisocyanate, 4,4'-diisocyanate-3,3'-dimehtyldiphenyl, 3-methyldiphenyl-methane-
4,4'-diisocyanate and diphenyletherdiisocyanate and 2,4,6-triisocyanatotoluene and
2,4,4'-triisocyanatodiphenylether.

Mixtures of isocyanates may be used, such as the commercially available
mixtures of 2,4- and 2,6-isomers of toluene diisocyantes. A crude polyisocyanate may
also be used in the practice of this invention, such as crude toluene diisocyanate
obtained by the phosgenation of a mixture of toluene diamine or the crude
diphenylmethane diisocyanate obtained by the phosgenation of crude methylene
diphenylamine. TDI/MDI blends may also be used.

Examples of aliphatic polyisocyanates include ethylene diisocyanate, 1,6-
hexamethylene diisocyanate, isophorone diisocyanate, cyclohexane 1,4-diisocyanate,
4,4'-dicyclohexylmethane diisocyanate, saturated analogues of the above mentioned
aromatic isocyanates and mixtures thereof.

The at least one isocyanate is added to the polyol blend for an isocyanate
index of between about 30 and about 150, preferably between about 50 and about 120,
more preferably between about 60 and about 110. The isocyanate index is the ratio of
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
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
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
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.

15

PCT/US2010/037941



10

15

20

25

30

WO 2010/151431

Because the vinyl polymer, PHD, and/or PIPA polymer solids have been
formed in a polyol blend that includes at least polyether natural oil based polyol
(PNOBP), the polymer solids may have PNOBP grafted to the solid particles.
Although, in the case of PIPA and PHD particles, the PNOBP may react with the
isocyanate more slowly than the PHD and/or PIPA forming monomers react, a certain
percentage of the total mass of the polymer solids will include the PNOBP.
Additionally, upon formation of the vinyl polymer, PHD, and/or PIPA polymer
particles, the particles may encapsulate a certain amount of the natural oil derived
polyol. On average, each polymer solid particle may include between about 1 wt.%
and about 20 wt.% PNOBP. The formation of particles in the presence of the PNOBP
therefore increases the amount of renewable resources used in developing the end
product, as part of the vinyl polymer, PHD, and/or PIPA polymer solids consists of a
renewable resource.

Furthermore, many conventional polyols may not be miscible or otherwise
compatible natural oil derived polyols. However, just as the PHD and/or PIPA
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
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.

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.

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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Additionally, these foams may also demonstrate improved humid ageing and wet
compression set properties.

In general, the polyurethane foams are prepared by mixing an isocyanate, such
as the isocyanates listed above, or combinations thereof, and the NOBPP in the
presence of a blowing agent, catalyst(s) and other optional ingredients as desired.
Additional polyols and/or polymer polyols may also be added to the polymer polyol
blend before the polymer polyol composition is reacted with the isocyanate. The
conditions for the reaction are such that the polyisocyanate and polyol composition
react to form a polyurethane and/or polyurea polymer while the blowing agent
generates a gas that expands the reacting mixture.

The polymer polyol blend reacted with isocyanate to produce the polyurethane
foam may have a concentration of a natural oil derived polyol of between about 10
wt.% and about 90 wt.%, preferably between about 20 wt.% and about 50 wt.%. In
one embodiment the concentration is about 45 wt.%. The blend may have a total
solids content (including vinyl polymer, PIPA and/or PHD solids) of between about 5
wt.% and about 50 wt.% 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
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
(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
(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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organotin catalysts, with organotin catalysts being preferred among these. Suitable tin
catalysts include stannous chloride, tin salts of carboxylic acids such as dibutyltin di-
laurate. A catalyst for the trimerization of isocyanates, resulting in a isocyanurate,
such as an alkali metal alkoxide may also optionally be employed herein. The amount
of amine catalysts can vary from 0.02 to 5 percent in the formulation or
organometallic catalysts from 0.001 to 1 percent in the formulation can be used.

Additionally, it may be desirable to employ certain other ingredients in
preparing polyurethane polymers. Among these additional ingredients are emulsifiers,
silicone surfactants, preservatives, flame retardants, colorants, antioxidants,
reinforcing agents, fillers, including recycled polyurethane foam in form of powder.

The foam may be formed by the so-called prepolymer method, in which a
stoichiometric excess of the polyisocyanate is first reacted with the high equivalent
weight polyol(s) to form a prepolymer, which is in a second step reacted with a chain
extender and/or water to form the desired foam. Frothing methods may also be
suitable. So-called one-shot methods, may also be used. In such one-shot methods, the
isocyanate and all isocyanate-reactive components 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.

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
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
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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weight polyols. HR slabstock foams are characterized in exhibiting a Ball rebound
score of 45% or higher, per ASTM 3574.03. Water levels tend to be from about 2 to
about 6, especially from about 3 to about 5 parts per 100 parts (high equivalent) by
weight of polyols.

Molded foam can be made according to the invention by transferring the
reactants (polyol composition including copolyester, polyisocyanate, blowing agent,
and surfactant) to a closed mold where the foaming reaction takes place to produce a
shaped foam. Fither a so-called “cold-molding” process, in which the mold is not
preheated significantly above ambient temperatures, or a “hot-molding” process, in
which the mold is heated to drive the cure, can be used. Cold-molding processes are
preferred to produce high resilience molded foam. Densities for molded foams
generally range from 30 to 50 kg/m”,

The foams made using NOBPP have improved humid aged hardness change
as determined by DIN EN ISO 2440. According to this method, hardness, or
Compression Force Deflection (CFD), is measured on a sample according to ISO
3386. Then the sample is aged for a specified time (5 hrs), s specified temperature
(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
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%.

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
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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Pol yur et hane Foam ( Foam Exanpl es FE1 - FE3 and Foam Conparative Exanple
FCE1l- 5 FCE2) Pol yur et hane foans are made using the PIPA polyols
formed i rwbearplse43E7 ( Foam Exanpl es FE1 - FE4) and i n Ceoparsatiowa79Exkanpl e
CE3 (Foam Conparative Exanples FCE1l and FCE2). Additional ingredients for
all the exanples are: VORANATE T-80 at index 110, water (1.5 PHP)

Di et hanol am ne (0.6 PHP), NIAX A-1 10 (0.1 PHP), DABCO 33 LV (0.15 PHP)

NI AX L- 2100cusRlofinPHRY ,ean Efddagcdfldh (aﬂvplﬁ_aﬂ?(lﬁlg?] carF@S&Qang,4da(sz&rdé‘HPn)d, and
DABCO T9 (0.1 PHP). The foans are nmade in the [aboratory by prebl ending the

pol yol s gi v&beriapphicatens for sghigheanientigadlifiexibleatoliugyhang femissire wrédpbers or

VORANATE( T ) 5 b 1i8Qon Sk 1uGORidid ds ORBLki A%, i efastohBe, VORANATE(T) T-80 is al so
conditioned at 25C, and is reacted with the polyol preblend to produce a

foam Physical 15properties of the resulting foans are also given in Table
2. 20 2530 WO 2010/151431PCT/U82q$8m93&941 Table 2

The following examples are provided to illustrate the embodiments of the
invention, but are not intended to limit the scope thereof. All parts and percentages are

by weight unless otherwise indicated.

10 The following materials were used:
PNOBP A: A soybean oil based polyol prepared according to
Example 6 of copending Patent Application No.
PCT/US09/37751, filed on March 20, 2009, entitled
“Polyether Natural Oil Polyols and Polymers Thereof”
15 the entire contents of which are incorporated herein by
reference. PNOBP A has a hydroxyl number of 29.
PNOBP B: A soybean 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.

20
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Pl PApol yol fronCE3( nadewi t h VORANCL 4820)

fromE7 (made with PNOBP A) 65 75 85
65 VORANCL 4820 35
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DABCO MB20: A bismuth neodecanoate catalyst available from Air
Products & Chemicals Inc.
VORANOL 4820: A 5,000 MW polyether polyol initiated with glycerol
using an EO/PO mixed feed, and having a hydroxyl
5 number range of 34-38, available from The Dow
Chemical Company.
SPECFLEX NC 700: A grafted polyether polyol containing 40 %
copolymerized styrene and acrylonitrile (SAN).

Available from The Dow Chemical Company.

10  Diethanolamine:

NIAX L-2100: A

silicone

Available from the Sigma-Aldrich Co.

surfactant available from Momentive

Performance Materials.

NIAX A-1:

A tertiary amine catalyst available from Momentive

Performance Materials.

15 DABCO 33LV:

A 33% solution of Triethylenediamine in propylene

glycol available from Air Products & Chemicals Inc.

ORTEGOL 204:
KOSMOS 54:

Industries.

A block stabilizer available from Evonik Industries.

A zinc ricinoleate catalyst available from FEvonik

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

Example

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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Polvurethane Foam (Foam Examples FE1 — FE3 and Foam Comparative Example FCE1-

FCE2)
Polyurethane foams are made using the PIPA polyols formed in Example E7

(Foam Examples FE1 — FE4) and in Comparative Example CE3 (Foam Comparative
Examples FCEl and FCE2). Additional ingredients for all the examples are:
VORANATE T-80 at index 110, water (1.5 PHP), Diethanolamine (0.6 PHP), NIAX A-1
(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

properties of the resulting foams are also given in Table 2.
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2.50 2.96 2.78 CFD 40% HUM D (kPa) 1SO 3386 1.65 1.87 2.01 2.01 1.44 1.68
Delta (kPa) 1SO 3386 0.65 0.76 1.00 0.49 1.52 1.10 Delta (% |1SO 3386 28.3

28.9
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Table 2
FE1 | FE2 | FE3 | FE4 | FCE1 | FCE2
PIPA polyol from E7 (made with PNOBPA) |65 |75 |85 |85
PIPA polyol from CE3 (made with 65
VORANOL 4820)
VORANOL 4820 35 |25 |15 35 80
PNOBP A 15
SPECFLEX NC 700 20
Renewable carbon content (%) 13.7 1157 17.7 | 18,8 | <1 <1
Density (kg/m’) ISO 845-88 41.8 143.0 | 43.8 448|417 |41.9
CFD 40% (kPa) ISO 3386 2301(2.63]3.01[250]296 |2.78
CFD 40% HUMID (kPa) ISO 3386 1.65|1.87 (201201144 |1.68
Delta (kPa) ISO 3386 0.65[0.76 | 1.00 [ 0.49 | 152 | 1.10
Delta (%) ISO 3386 2831289 (33.1[19.4 514 |395
Resilience (%) ASTM D3574 56 |55 |54 |54 |6l 63
CS 75% (%) ISO 1856-00 67 (75 |77 |93 |49 4.5
CS 90% (%) ISO 1856-00 79 197 194 [132]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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33.1 19.4 51.4 39.5 Resilience (% ASTM D3574 56 55 54 54 61 63 CS 75% (%
| SO 1856-00 6.7 7.5 7.7 9.3 4.9 4.5 CS 90% (% |SO 1856-00 7.9
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Claims:

1. A polymer polyol, comprising:
a polyol; and
5 dispersed polymer particles, wherein the polyol includes at least one polyether
natural oil based polyol comprising 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
any 2 of the natural oil moieties and a polyether molecular structure having an equivalent

weight of at least about 400.

10 2. The polymer polyol of claim 1, wherein the dispersed polymer particles comprises

particles grafted with the at least one polyether natural oil based polyol.

3. The polymer polyol of any one of claims 1 and 2, wherein the dispersed polymer
particles comprises at least one of acrylonitrile, 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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pol yureth ea. 15 4. The yner po of _an e qf clains and 2,
wher ei n lﬂ f@f‘pBP%@ﬂwﬁfﬁgB B %fy claimy 7 s dvrlﬁéql?dlﬁ%?ﬂ]é(ﬁ%et 5.
The pol nyﬁanQ)Qlll)}*QES é)cflea?sE‘Y %Q@n&\fab@ @6 cbnienft: Wherein the pol yner poI yol
has a viscosity between out 3000 nPa*s and about 8000 nPa*s in accordance

to |1 SO 3219. 6. The poI ymer polyol of any one of clains 1 - 5, wherein
the dis pé2 sedApuliglenef nROuisatrd, chmprikiag ¢heapolpvethage foaar of aiyeondi ofreddinns
betmeen ?gt 0.1 mand about 5 m 7. A polyurethane foam conprising a
reaction product of at least: an isocyanate; and

10 13. A method of forming a polymer polyol, comprising:
providing a polyol composition comprising at least one polyether natural oil based
polyol comprising 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 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

26



t he pol yner polyol of any one of clains 1 - 6. 8. The pol yuret hane foam
of claim?7, wherein the pol yurethane foamhas a resilience 25 of at |east
about 50%verdicasiusm d aged hardness | oss of |ess than alPomusd@vg3ionl
accordance to DIN EN | SO 2440 WO 2010/ 151431PCT/ US2010/ 037941 9. A

pol yur et hane foam conprising a reaction product of at |east an isocyanate
and a pol yol, wherein the polyurethane foam has a resilience of at |east
about 50% nd a h i.d a ed ar dnes BS of |l ess than about 40% Hn

ocor dantarchitre N EEREE pahgierse e gRpga oI PHARRIFANBOPERA 8¢ 10Bi m 7 or
8, mhereﬁ@pé@@up@%ﬁgﬁﬁhhﬁgﬁ foam has a 5 hum d aged hardness | oss of |ess

t han about 39% i'n accordance to DIN EN | SO 2440. 11. The pol yuret hane

f oam of any one of claims 7 - 10, wherein the polyurethane foan1conprises

at Ieast 3@6 bl.e .car bon 2., A.arti acture,

compr 1 si HEE A 857 oEATR try oA By R s Eon BRHABE AR ot o
of faym Rpet &aﬂQJn&fr@Eol@éﬂemﬂsocy@ﬁmﬁh&ﬂijbﬁenylmethané)ﬂl@s‘bb inkg a pol yol

conposi tion conprising at |east one polyether natural oil based polyol
conprising at_|east two natural oil npieties separated by at | east one of a
nol ecul at” st r e aplymsaPrhgl sl wetharse fosm, 4 m@h%@ ohBYIeng of slrws lgtbups
betveen et @E pbREmBAMUIAIAP duciRE fhJ Focqtithich RRUHELARNCPLES LA
structure having an equi val ent wei ght Flat east out ; and

form ng at | east one polymer particle population of at |east one of
acrylonitrile, polystyrene, nmethacrylonitrile, methyl nethacryl ate,
styrene-acrylonitrile, polyurea, and pol yurethane-urea in the polyol

conposi tion. 14. The method of claim 13, wherein the form ng at | east
one polynmer particle 20 popul ati on conpri ses: conbi ni ng nononers of
at | east one of a diam ne, ammonia, a hydrazine, a glycol, or al kanol am ne
with the polyol conposition; and adding at |east one first isocyanate to

t he pol yol bl end. 15. The nmethod of claim 13, wherein the form ng at

| east one pol ynmer particle 25popul ati on conpri ses: conbi ni ng one or
nore ethylenically unsaturated nononer and at | east one stabilizer with the
pol yol conposition to forma m xture, and subjecting the mxture to
conditions sufficient to polynerize the ethylenically unsaturated nonomner
to formdi spersed polyner particles. 16. The nethod of any one of clains
13 - 15, wherein the at |east one first isocyanate 5is at |east one of

tol uene diisocyanate and di phenyl net hane diisocyante. 17. The pol yner

pol yol , pol yurethane foam or nethod of any one of clains 1-16, wherein the
pol yet her nol ecul ar structure has an equi val ent wei ght of at |east about
480.
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