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HYDROXYLATE Fi el.d of the Invention The present invention
relates, in general, to polyurethanes, and nore specifically, to

pol yur et hane foans and el astoners in which at [east 10 a portion of
t he petrol eumderived polyol(s) is replaced with an al koxyl at ed
veget abl e oil hydroxyl ate. Backgroundioef the Invention Polyurethane
foanms and el astonmers have found extensive use in a 15multitude of
industrial and consuner applications. This popularity is due to

pol yur et hane's w de ranﬂ mechani cal properties and its ability to
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i socyanat e vdgetdblé oil mydtdxglatckbone ur et hane group. Cross | i nki ng
agents, blow ng agents, catalysts and other additives nay al so be

i ncluded in the pol yurethane formul ati on as needed. Polyols used in

the production of polyurethaRrg@uAd oy BiCiAvbmior0 petrochem cal in
origin, being generally deri vecl from propyl ene oxi de, ethyl ene oxide

and various st arReyuetiane faameeng elasiorgeisdive fpunshgxientivg Lise i a
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additives may also be included in the polyurethane formulation as needed.

Polyols used in the production of polyurethanes are typically
30 petrochemical in origin, being generally derived from propylene oxide,
ethylene oxide and various starters such as ethylene glycol, propylene
glycol, glycerin, sucrose and sorbitol. Polyester polyols and polyether
polyols are the most common polyols used in polyurethane production,



aware of the environmental inpact of this production chain, consuner
demand for "greener" products will continue to grow. To hel p reduce
the 20 depletion of oil whilst satisfying this increasing consuner
dermand, it woul d be advantageous to partially or wholly replace
petrol eum derived pol yester or polyet h_ezr_ pol yols used in the
production of pol yurethane el astoners and foans with nore versatile,

renewabl e d_nore V|ron | | onsi en 25At t enpt s
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transest er ff Qﬁfﬂﬁwtérﬁnorﬁdﬁfﬁ?t'@ refewahis apd H‘Ofe eﬂV‘foﬂ’T“?ﬁt?"Ybf 5-10% f or
their oxylad W?&, addition, Kurth etal. may blend in and
use THF or ot her urfu éerl vatives to nake foans. Therefore, a
need cdhtinues Adempishavebadrenade by workass juthetarbiosaccomplish this

replacement. Plastics and foams made using fatty acid triglycerides

derived from vegetables, including soybean derivatives, have been

developed. As a renewable, versatile, and environmentally-friendly-

resource, soybeans have been, and will continue to be, desirable as

30 ingredients for plastics manufacture.



foanms and el astomers nade with environnmental ly-friendly, renewable 5
conmponents. Summary of the Invention Accordingly, the present

i nvention provides pol yurethane foans and el astoners made from an

al koxyl at ed vegetabl e oil hydroxylate. The 10 al koxyl ated veget abl e
oi | hydroxylates are environnental | y-friendly, "biobased" polyols
whi ch al so offer the potential of inprdﬁ%d hydr ophobicity in

pol yur et hanes. The al koxyl at ed vegetabl e oil hydroxylate can repl ace
all or a portionFef exampéeUF%I RatniNdeb,22d3p0bsusd to)Daufe ehal.,
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the I nventiaon herejn below. Detailed Description of the. lnvention
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pi gnents, flame retardants, catalysts and fillers. 5The present
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use of this oxidized soybean oil as a substitute for petroleum-based

25 polyols.
U.S. Published Patent Application No. 2004/0209971 A1, in the

name of Kurth et al,, describes an oxylation process for vegetable oils and

polyurethanes formed from those oxylated oils. |t appears that Kurth et al.

propoxylate the transesterified-blown oil or they use a propoxylated

30  glycerin or other material for their transesterification. Kurth et al. teach a



The present invention yet further provides a process for nmaking a

pol yur et hane foam or el astoner involving reacting at | east one

pol yi socyanate and at | east one al koxyl ated vegetabl e oil hydroxyl ate
containing fromabout 15 wt.%to about 90 wt. % al koxyl ate, based on
the 25 wei ght of the al koxyl ated vegetabie oil hydroxyl ate and

al koxyl ated in the presence of a double netal cyanide (DMC) catal yst,

optional ly, 0 oI ally
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in which n ibel@v.nunber from2-5, preferably 2-3, and Qis an
al i phatic 25 hydrocarbon group containing 2-18, preferably 6-10,
carbon atons; a cycloaliphatic hydrocarbon group containing 4-15,

preferably 5-10, carbon ab@&mied%s%ﬁagdrp&ﬁhé%Mﬁmcar bon group
contai ning 8-15, preferab carbon atons, or an aronmatic

hydr oca2Bon gr oua%emne%ﬁrmwnaoawﬂl navebe deaerbes foBpupaseDAf at oms. -
di 1 socyanat JOF2q by TL i, THREBLRYER sbErRuHS Bxplest Bhupere,
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Ger man Ausl egeschri f 202,785 and U. S . 3,401, 190);
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sul fonyl i socyanates of the type described in U S. Pat. No. 3,454, 606;
perchlorinated aryl polyisocyanates of the type described, for
exanple, in US. Pat. No. 3,227,138; nodified polyisocyanates

cont ai ni ng carbodiim de 20groups of the type described in U S. Pat.
No. 3,152,162; nodified polyi socyanates containing urethane groups of
the type described, for exanple, in U S-9Pat. Nos. 3,394,164 and
3,644, 457; nodified polyisocyanates containing all ophanate groups of
the type des€@ Mé/dalkbmylab)mapétbon the vaEighbdf, 18O @lkoBHateslivegbtablant NL
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on a commerci al Sﬁﬂéﬁres@ﬁtlh@é}ﬂldn%tlllmrﬂﬁr%fré\ﬂdbé é‘p@?@ré?ﬁaﬂ@b@npér the
pol yi socyanat es nentioned above. Those sk he art wil
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By hydroxyl ated, the inventors herein nmean the introduction and/or

i ncrease in the nunber of hydroxyl (i.e., OH) groups in the nolecule.
In the present invention, the vegetable oil may be hydroxyl ated by
any method in the art, including but not limted to, air oxidation,
the use of 15 peroxides and by hydrof orngl ati on. Following this
hydr oxyl ati on, the vegetable oil hydroxylate may be al koxyl ated by
any nethod known to those .skilled in the art. Particul arl eferred
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cyani de (D!\/C;)reﬁafa@ibﬁﬂdnI@lkb@c?@ﬁe@ﬁveg%@h‘ﬁ?@oﬂih#d’ﬂoﬁﬂﬁteq}w@i@iﬁ?_léﬁ_ef ul in
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Boos| N . el . . : Lt

ol e, BuBtly HitolaRing b, okt Besh ddfibiel bBFbyaride

teL rghygiﬂoprfﬂ]mhl )catalyhyahdldref_ugtheummﬂd é\lme@le:yarﬁde@m)@}atal{mmrmer g
riae, rendl an | a mal el,c n r e .actones an

S o e Sled vRAO Bl dif Rl iTe FRe s e StabfS heoFas 3 aos.

and 3, 538, O4gainfdifed é)rp\sg@kwmatgmﬁlwaﬂﬁcyw veddtapleio tyydr oxyl at e

may optionally be "capped" W | ene oxide, as known in the art
and di scl oseepndingously Fepgating steps a\drough ki predece an atkexgated and

5,563, 221. T, I ' t | y has
an_al koxyi at LOSTIESY naRyEDEHAY CBoMloul ooyl e BICIRREN Y, |
from 20 150 wegtidbde 80 hydirodylatesfsard tiom comtmuons grdctaf t he al koxyl at ed
vegetabl e oil hydtaq ate.. The a] koxylate coptent of the inyentive
ol Roxylated vegoHILhAyRgRRBRIAEAT Kiayn Fa Hoe shauuie LA ng
bet ween any isgiQé Dakicaiedlisddyanstes anbaified pBRAsse|Amted, dridaséahhrd

val ues. As nentioned above, the al koxylation of the vegetabl'e oil 15
hydr oxyl at e RfapolyEesnt auiyewgapic Ralyjsedyrasies indlude aliphaligst known in

th t, but . [ : ' I
pref orr ed | roR Tttt afip A it FRIHAEE pBVRBRAMEE LT Y,
have a 80ghethe typeededcaibedefogexamplechy W.{Siefken miustesiLiebigb drnalem t he
| nvent | on TGOS, S0P EREH 0P A e EXP TR AT GucE DUy SeEa el
Sui t abl e douRbse rajraderftd@ by @ oA, cat al ysts are known to those
skilled in the art. Double netal cyanide conplex (DMC) catal ysts are

non-stoi chiometric conpl exes of a | NEBecul ar wei ght organic

ot ol oyani da icifRS 2BLERP LK b Berc bR X SR FE ALAIE U Goubl 6

met al cy2ini deydf@Mpor grapipesontainiag Rst8; preferaidyet-10, carbon atoms; a
cycloaliphatic hydrocarbon group containing 4-15, preferably 5-10, carbon
atoms; an araliphatic hydrocarbon group containing 8-15, preferably 8-13,
carbon atoms; or an aromatic hydrocarbon group containing 6-15,
preferably 6-13, carbon atoms.
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in the inventive vegetable oil hydroxyl ate al koxyl ati on process

i nclude those suitable for preparation of |ow unsaturation

pol yoxyal kyl ene pol yet her pol yols, such as disclosed in U S. Pat.

Nos. 3,427,256; 303, 427,334; 3,427,335; 3,829,505; 4,472, 560;
4,477,589; and 5, 158,922. The doubl e netal cyanide (DMC) catal ysts
nore preferred in the processes of the prlesent invention are those
capabl e of preparing "ultra-low' unsaturation polyether polyols. Such
catal ysts are di sEkamptesiaf suitable Racyanddss insludieGtiddenadikosy48#e908,

and 5, 545, 60 h ont ent erein |nco orated
by rof or ence iristarugSe BRI o] et Pe AR ARpRAAE BT e
present | nveﬂbd@cﬂan@cﬂnsbbm@t@l@ciobmémmﬁsﬁwbhﬁbecmérﬁém%& 3-
prepared by thg nggﬂods described in U S Pat. No. 5,482,908.

t1

The DMC cat aP{ seryanals. dndingixiwres efthess isemars 1a'3@6!(ﬂi‘a&ﬁt3r%1 of
t he pol yoxya id & ons.
The b0 tatal g/ﬁg%fét@grn%’eﬁbﬂﬁgﬁ%@%@lﬁ?rgpwﬁﬁ%%ﬁolﬁﬁ%@Eg@,&@?&%nglt 0005
.%to 1 w CGermaprAustegesehnritbl QOQHBGMeraSgEaf mmmmwz% and 0. 1
.% nost p ably i.n the ran f,ro 01. wt. based on
the amount PP raBEnS plRdE e e Tt es SePo s ihipPe oy esent
in the al kOXMlc@blbﬁéxWh@m&-@i -dub@cy,fzfn%ﬁ@mydrd@;\éﬂaféd%Dl r{MBIOUBL
rangi ng 15 between any conbj nation of these val ues, inclusive of the

recited val u@gd 1.4-phenylgne disseyanate) 24 and 2Rdolepe siisocyanple, ansh
organi ¢ GOMPhaxl f'tﬂ&@lsmrﬁgdlgﬁﬁ%ﬁgl{#ﬁwca% /g3l gysSt . Any

organi ¢ conplexing I'igand na yst in the

process of tUﬂsqmyasa{m(MDiyemphthyleneerqﬁ-dasoayhaate: trephieny|oetiErexi ng
| i gands descr,

3,404, 109 829, 505
01 aas’ g yidhayaiue, Rolplary P Ay TRINrEPOlSp ek RTdhe  ep
0. 761, 703, - ERyf i 9% b bEReABorashcing aiad ith2m ety der gani

corrpl exi ng Ilcgan s incl'ude water-solu e organi c corrpoun S W
het er oat ons, fdlgweddy Rhopgenation (Ffl@@éWDl)pr@gr%ﬁi des@ibegufor examplg, ch

Coml oxi i | ThaRay8Mddald o bfe 6P PON et Pl R a8l ©

esters, am ddescrinedds U.8i Pal. Nes 3, 492]3!3Ddes aadqb -isvoytanmatephehglr eof . More

T2 O RS TR BRI BT kT Rl P

i so- but anol , é@ﬁfd@mbmwf;pwynwnaws@%e typedeshibedl) ®dr x@ tm

preferred. - catalysts’in the process o t he

present i nvekk$.onatnilg. 3327 I8 mpd@@ﬁ W%vam@agpomﬁ@mmeﬁfbp@mdﬁzed
pol yner . oF“ﬁf&dpQ’bﬁ‘kﬁéﬁ@e%'d  SUBSO NI R85, 16% ogme\arrer or its
salt tha alns one - of nore unc

ronal  groups’in¢l'uding oxygen,
ni t rogen, subbtyrspcmmwomntammg tfrethmhewupswah@typ@ descfibgd; foonal i zed

pol ymers preferred int ce ut, are not
linmited to, 6?'?@%'15}9 g]&ﬁt% %%@5@63 BE‘P% kyl ene
gl ycol sorbi b@ﬂisﬁﬁyeﬂ{zﬁes @@rﬁtﬁwd?/ l%ﬂﬁalﬁﬁtﬁ@%u;&' MQhéWpeQié%@F §ed for
pol yacryl am des e-co-acrylic acid | yacryl

Boi s, pol y(smploecuhéa” S0BETl, 614, @@)ﬂ thzsnpe:ﬁm motlified

ot K'ep%‘%[ PR fnas b G anuPle YIARSK e APk destitet YGiCTS)
copol yner s aesampie, 8aUtS Ratdied OOZJBbEIGemmni l?atentschm’tqu,@ﬂZGBQ
erzaODOnChe((jsgrgHW Ju'} 57 3081 Serrdan Ui Bghatfrtoe b

pol yacryl oni g |2€GU4 d@%dﬁﬁﬁéﬁ/ﬂaolﬁ%dﬁ)aﬁb%% coﬁt%lm/ﬁb '&Yéa @i%hh%f feat es,

pol yvi nyl net hyl et hers, &8 yVvi ny her s, ” pol yvi nyl acet at es,

rk)ol yvi nyl a: tpeciescribed ip- Seinmgn Bgﬁentﬁchuf@ﬁe%’io &; polyispryanstes |
ol yai kyPEne RiTatiy HORR RIS o HERBE BSBB B ramely.dn Ggrgrenay,



30 described in U S Pat. No. 6,699,961, may be used. - 13 -

The inventive process for al koxylating the vegetable oil hydroxylate
may be batch, sem -batch or continuous. In batch or sem -batch
processes for producing polyols, high nolecular weight starter
conpounds and catal ysts are charged to a reactor all at once. A
nunber of workers 5 have patented cont i mfous processes for producing
pol yol s. U S Pat. No. 5,689,012, issued to Pazos et al., the
contents of WateHsclrift 1,hebBRérdSePabNaseBdR24if05 arsl 205348, and in

ti h
COTt | MuouS, P BES 080 ISR i Dby FAEA SO R "o
catal yst and tgrpdexeribed, ¥ocexdrmpluoind). 8dBat. iNan 3@54a 06y pelyis coyartdtes n
conjunction wth, continuous ad[ogltlon of starter and cafalyst t

a
cont i nuous oRYRIRTIGEFERSIAURSEbine Re dpstRetBY exrmal: INCR B4 (o
be_except 5onahliGRAl725e #1lISPdi N II5BRYSRind IGE oY St e,

particularly polyurethanes. In the process of' Pazos et al ., -polyol
synt hesi s bediatenteghrift 1,28 1,6880eactiongirodiacts bf the/ alioxetmenticdiedt o t he

ti L Nist.iati f yval kylat i il
oxyal Kyl ati offopy et Mib bl a5 tediioRu Y ERbnag pRfets fomz gt
and al kyl ene apdipd#/isticlanstestbhtaming peipaenat fafy 4o yeupBoethectpe The
process of Pazos et al. adds ''fresh” catalyst or_pre-activated
catal yst. Théeteiedipshbi Rabhe: 3¢65883d e isopamspiato g thged as a

node of aedi~t, i ( e ; q ol nner
oo as 1 o P ocyaileontilif BENIATLALYSS alfur ARG Brodliello™

react ant subsf wocyarates oo atdommersial scaatopitipsallyl insoetutiohdn ose anplase may

ncr ement o f R RusSyalBes dicrepd Bbke st SRR SR
continuous, @scoghizeliRal inisrasepiible td uswmivdurestof e pieiyisegfankteam t he

present pol yol (Err oduction process to increnentally add a catal yst or
reactant in 968¢2dADONEr that the added material's concentration

decreasegst o a veyod bl RYEhrefdirekoRRBrehly HATByb AR icyhate, t he

next incremnental 1 t10n. wever, it is p cat al'yst
concent r at i osutieasidtandrkoHeluenudissoayanaies and hixteresofthassl isoweisng

the 30 maj ori of .the course of the cantinuous reaction,.and,that
| ow ol eoul al B RaRar P RefhyiangroiifocyBiRieR of Y S kidthiy 1
of the procegsnddriziccamielvitadstialdohyaé, fohdvaéd/ by pRosHeriatio® fsthaet
whi ch does not_substantially affect the nature of the product is

still "conti MRIigndRolyisegyanates costainjeg cabediimidegiaups wiethage

al koxyl apgd ﬁgﬁ)ga | I a lhal
functi ong ité | tﬁid%rhghéteg]%rgﬁq%ééﬁﬁ@f@%{;@ﬁg?&i’g?gﬁfpsz0[[“ gm and a
nmol ecul ar weggiupsi(modifiedrpoiisoayiin8@6).t o 10, 000, nore preferably from
500 to 7,000 Da. [The al koxyl ated vegetabl e oil_hydroxyl ates. t he
present inventionSPRY ?/'ig@"f’%ﬁgtof%r?&i”??rﬁ "&Wda]ﬁ%SQ&'%/@?y?éwgh? in an
anount rangi BeepAPAIREST the YoarRsBhd alasimars of firSsrey@ttu®dantionc! usi ve of
the 10recited val ues. The inventive pol yuret hane forn ng

formul ation ﬁé‘?ﬂ%ﬁﬂ?r@r{ﬁﬂ’ Q?ipﬁ‘%ﬂ%ﬁ‘ébhﬁﬁ%a%'ﬂg AOreXcasholRIganis| e
oi | - basegds (i StyisoEﬁ‘éﬁﬁ%B?miﬁé}ésﬁh&%f Wik RRby SnduRtGihrfsctig! yet hers,
pol yesters, ﬁo yacet al s,
ydrogen-containing compound as determined by the well-known |
Zerewitinoff test, as described by Kohler in "Journal of the American
Chemical Society," 49, 3181(1927). These compounds and their methods
of preparation are well known to those skilled in the art. The use of any
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pol ycar bonat es, pol yesterethers, polyester carbonates,

pol yt hi oet hers, 15 pol yam des, pol yesteram des, polysil oxanes,

pol ybut adi enes and pol yacetones. The optional non-vegetable oil-based
pol yol nmay preferably be nade in the presence of double netal cyanide
(DMC) catalysts. Suitable additives which nay optionally be included
in the polyurethane form ng formnul ati ons” ®f the present invention

i nclude, for 20exanple, foam stabilizers, catalysts, cell regulators,
reaction i nhiogserspesificractivehydrogeriaempound issiot aritiest anysiughwampound

fillers, etc \ nsi dered suitable
for use in th(g,\m|br?veerplEB@‘%&i E‘?@g srés&:%%sqm@ Eﬁgﬁéﬁt '@Pe}r!r@ pol yet her

si | oxanes, and pr helimgnfivé hﬂ@&ylmdoleQefable aswd:biqeauennwpgmau or
Compounds su a structure that

copol yners OW@ @%@'ﬂeﬁ%rke?éfwg éOldgl?td’éOLHﬁi@Pé‘ﬁ"&mé&efjd“
pol ydi met Byl %‘ré@.ﬁ’@ea b%l'?\b.t?g{ﬁanes”?ﬁb f:l%?éﬁé&\?é;jeltébqébﬁ Pirérﬂ%ﬁ%tfdlé’ed in,

for exanple, 834, 748 480 an 3, 629
Catal ysts s werwnimee'd‘f@rpromcef tharimantive atkosyletedruegatable pit bydsoxylate is he

2018725 Cat al JOTEATE. BT eI e Pl e iy oo
tri et hyl am nethdrivegetapleoi, sach bs mathitywerpesnion, ll‘neeedxl-o@ttbnééw phg, i ne,

N, N, NP, N1- tetramethyl et yI enedl am ent amet et hyl enetri am ne
and hi gher h dgﬁpé nPhOiPmév behy wlatgﬁgam\ d psepin 527

and 52, 634, S%Lmrdéné‘gWtﬁ%ﬁ@g@ééhﬁiﬁ@erﬁm%) octane, N-methyl-N -dinethyl -

am noet hyl pi perazi ne, bis-( I am noal kyl ) pi per azi nes,
N, Ndi met hyl benzyl Bmhydrowlatedjlth@mwhbys:heﬂeegm“rﬂm :ntroductlon and/or

N N NN ottty afe pblbet D il o FOHT B i 1R BRcGie. 1n
N, N- di met hyl time pfeeeyt iavdmicnthteve dqlatafbie o0 netiyrtRd tpdroxyistad ®lyeiny
2- mathyllmdazoh !ﬂ noc C|IC and bicyclic am nes together with

bi s- (di aI kyI Mgt 13 ﬂﬂf&l@ng Buipetdmited fo. RirPdaHONM {Nedie et hyl )
et her. Jif‘d %} rBﬁatrﬁWéﬁBﬁ whi ch may be used in producing
yur et ane

the i nvent| vg oans and el astomers include, for exanple,
15 or ganonet al I i cFoHnmngrhlais hydmtylphom |tbeweuget9blemllg'eﬂdmxylatemq}dlmds

Organotin co nd consj der ed ta le_i.n ose
or ganot i n co%%ﬁlagem%ﬁ m‘%’f@m toq Skél D g art ?@I éarpf or
exanpl e, - Brefeired ath oty seibdsite( ) ¢at@IgZedprossictiar ddulaeot i n
cat al ysts | ncl ude, preferably t| n( I salts of carboxylic acids such

asi for 20 exéfﬂﬁiﬂecyaﬂldﬁ((ﬂ“ﬂcb‘&%?'ﬂ%d P@PP%#QS) octoate, fin(ll)
et hyl her?te and/ ?b?tl (éd&cz#ac?éér@%?ul iffHe lhiré}{t*v?!)a Iébggﬂﬂ g?oc%ggh as,

for exanple, dibut oxli Itin dIC I'tin
di acet at e, durmluqel bishargi natdimited to dstbylew pkide npropyiene amd/eoﬂ Zdaodt yltin

di acet at e. it it i,ch .
optional |l yt e'ézégﬁt&@%é%’gﬁjq iSQ?DHBﬁ‘#he %ﬁ%‘f eepgg‘é‘%fa'?f@qsf??am@c‘?%?@g&““{%e
present i nveetylr@me 6xide bend thertighet aityisiesd @dds ddendlaurs C\Ohwe VI I,
edited by Vie aX\EP (fht | en, Carl Hanser tXee/r | ag, . Muni ch 1998 3rd
Ed., pp. 1042tylensoxiges: bisgapeeally Hadesieahis imemploy stindengAee ni ng t he
‘ig e_ and gBde afne? i Mkiits RBRPYRME dddeSahPeRyleRE okide!vatr ﬁﬁﬁﬁe' n. -

ethylene oxide content, i.e. up to 85 mole percent, may be used

effectively. Propylene oxide or mixtures of propylene oxide with ethylene

oxide or another alkylene oxide are preferred for the instantly claimed

process. Other polymerizable monomers may be used as well, e.g.

30 polycarboxylic anhydrides (phthalic anhydride, trimellitic anhydride,



EXAMPLES The present invention is further illustrated, but is not to
be limted, by the follow ng exanples in which all quantities given
in "parts" and "percents" are understood to be by weight, unless

ot herwi se indicated. 5 Propoxyl ated Bl own- Soybean G| - Polyol A

A two-gal lon pressure reactor equipped with internal heat exchanger,
three feed streans and conputer process- dBntrol was used to

al koxyl ate hydroxyl| ated soybean oil. The reactor was evacuated and 10
heated to 130gomeitia anhydsdeasthyieadgmethmarne tetrahydraphthalie of bl own

cyani do. cat ary bR BB ihe BniifolliRalt adds hdelBED oo

baseﬂ on tS he aghymidqo@rhdmialeleagthyd)r:fdeﬂaomwaxnbmv(hondar;]mrswsoduced by
Ur et hane Soy e trolle n i air

though 't he. oietiasedan khsrd B ﬁ@%ﬂﬁ%ﬁrﬂi%&m@ §5af bhar Ihe

i ntroduceg h i tRha @@ra
soybean 0|gl Yrﬂ)('?ﬂﬁ\yt%]?g(?g&l@fed @gggtrbir% ! ﬁ%dr%xﬂ@tbqn%e catzliI ystgé
activated wi Wﬂhaaib!lene_oxper@:ehmom e entcanshdistdosessed., ém Ut BidPatni ti al
char ge of to d oil (i.e., a 20total of 75
g of propyl e 3§§ i]%%l méﬁ%&ﬁ?§€fgﬁ/st) After activation, a
1:1 mxture of hyﬂfhemwmletbcwegemb oli hycamdglbt@ prefegatiiy ha4@ng) in one

feed stream dded qver e ours and propyl ene oxi de
(1,140 g) in@ osiais toTteRief oM 496 Jo Foééb'ﬁ/c'sﬁ@ﬁlﬁ’yﬁfﬁr@wéﬁwoature

at 130C. 16he“ﬂy/FF69@M@§ el Fb‘ﬁetﬂe%uqﬁggﬂﬁe%lhﬁggﬂ?% Dg%%@g% cf?il Cbel ed

excess 25 propyl ene oxi de an the contents coo
Pol yol A. AnaygroiglateoTiNoalkexyate dantgnd of thetinvertive wikoSylateshvegaitable

ol yol A ver @1 H08IRefY REETR AR AR PRI BEGleB Sy s BT ©
initial - 1?]1ese0h&l@$wtdﬂ13ﬁdﬁﬁoﬂtﬁ@¢é@tédwame@ 700 MNpropoxyI at ed
glycerin (100 g) followe y. t ecat

a 743 {95@ evacuati ng
and purging the s@ét”é‘?ﬁt\ﬁf‘te aheys.dheaike B/Y'B?ﬁﬂ ghibe ¥ Bﬁ@b g) was

char ged a t d wth
t ol ugne gtg aﬁ&awgﬁ rgl% ‘B,%c?étédgied W\Nﬂ’?é‘ g@%%nzé\%g?ﬁrkngynﬁgmg eriod

along with pﬂdpblllfedmlbdﬁ(ﬂ‘@@l @!amea (@M%ﬁtﬂwmafwwwlwp@e%@m

nor eased 7 Uk ASsehiBvasEk 435 -CRERRR Boy BRI B TS et on.
The system wasoléduddr weightopeidh toﬁferseimw@:etdqidnﬁaﬂ in theli@shlatit dxath onunber
product was obt ai ned _ﬂ‘nd | abel ed 10Poly B. Additional polyols B-1

and B-2 wer e SRERMGE t %@‘H?’BS@I%FEBCWGE%P@SP"UQV?@'OPHB%BW@
procedur gow bﬁyaagb@&ﬁ@@twﬁé; CPeatalst. | SRBICARIDIOtehs dydnidBat 2

smal | of anpun oxy ate gl ycerin was use starter
to activate (DMC)satdiyats apg known o thhse akiigd indhe eft. Double metal

cyanide complex (DMC) catalysts are non-stoichiometric complexes of a
low molecular weight organic complexing agent and optionally other
complexing agents with a double metal cyanide salt, e.g. zinc

25 hexacyanocobaltate.

Exemplary double metal cyanide (DMC} complex catalysts for use
in the inventive vegetable oil hydroxylate alkoxylation process include
those suitable for preparation of low unsaturation polyoxyalkylene
polyether polyols, such as disclosed in U.S. Pat. Nos. 3,427,256;

30 3,427,334, 3,427,335, 3,829,505, 4, 472,560; 4,477,589; and 5,158,922,



15 the soybean oil dissolved in toluene as a co-feed with propyl ene

oxide. Al runs were conducted at 130C with the fi nal

stripping to

renove tol uene at 150C. Polyol B-1 Polyol B-2 Starter (240 OH No.

propoxyl ated gl ycerin) 100 g 100 g Tol uene 400g 400q
for Activation 50 g 50 g 1:1 Tol uene and Soybean Q|

Propyl ene Oxi de
OCH No. 174 1, 400

g 1:1 Toluene and Soybean G| OH No. 294172 220 g Propyl ene Oxide

Feed 1,754 g 2,921 g Feed Tine 2 hrs.

10

15

20

25
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The double metal cyanide (DMC) catalysts more preferred in the
processes of the present invention are those capable of preparing "ultra-
low" unsaturation polyether polyols. Such catalysts are disclosed in U.S.
Pat. Nos. 5,470,813 and 5,482,908, and 5,545,601, the entire contents of
which are herein incorporated by reference thereto. Particularly preferred
in the process of the present invention are those zinc hexacyanocobaltate
catalysts prepared by the methods described in U.S. Pat. No. 5,482,908.
The DMC catalyst concentration is chosen to ensure a good control
of the polyoxyalkylation reaction under the given reaction conditions. The
catalyst concentration is preferably in the range from 0.0005 wt.% to
1 wt.%, more preferably in the range from 0.001 wt.% to 0.1 wt.%, most
preferably in the range from 0.001 to 0.01 wt.%, based on the amount of
polyol to be produced. The DMC catalyst may be present in the
alkoxylation process of the present invention in an amount ranging
between any combination of these values, inclusive of the recited values.
As those skilled in the art are aware, an organic complexing figand
may be included with the DMC catalyst. Any organic complexing ligand
may be part of the DMC catalyst in the process of the present invention,
such as the organic complexing ligands described in U.S. Pat. Nos.
3,404,109, 3,829,505, 3,941,849, 5,158,922 and 5,470,813, as well as in
EP 0,700,949, EP 0,761,708, EP 0,743,093, WO 97/40086 and JP
4,145,123. Such organic complexing ligands include water-soluble
organic compounds with heteroatoms, such as oxygen, nitrogen,
phosphorus or sulfur, which can form complexes with the DMC compound.
Preferred as organic complexing ligands, are alcohols, aldehydes, -
ketones, ethers, esters, amides, ureas, nitriles, suifides and mixtures
thereof. More preferred organic complexing ligands include water-soluble
aliphatic alcohols, such as, for example, ethanol, isopropanol, n-butanal,
iso-butanol, sec-butanol and terf-butanol. Tert-butano! is most preferred.



2 hrs. Target OH No. 56 56 20 Propoxyl at ed- Et hoxyl at ed Bl own- Soybean
Ol - Polyol C A solution was prepared fromtoluene (2,000 g), a

hydr oxyl at ed soybean oil having a hydroxyl nunber of 179 and a
functionality of 3, available from Urethane Soy Systenms as GC-5N
(2,000 g), and concentrated phosphoric aC|d (1 g). This solution was
charged into a two- - 18 - gallon vessell? (Pope Scientific Inc.) and
pressurized with 50 psia nitrogen in preparation to feed into a

t wo- gal | on react of he DMC calalysigingbe porcess af theayssmtém-eqﬁoh yuy r eact or

triol cont ai HPfichdly SoHGH afeSeRis tndbugb i phos efdialiad o o)
and 1.088 g pélydeubacused berelyie sidyrmet ¢l itsdalt(tast clessing bré or mokk S.

Pat. No. 5,482,908). The mxture was heated to 130C under vacuumw th
stirring and?tﬁ‘cgpﬁb%%@emﬁﬁ dingipygeh NAgene SWRY, PROSPRCAHSH™ a

pressure ©f F\aBgQﬁ.‘ Fﬁ%ﬁ\ﬁﬁé%%frfﬁﬁ&ibﬁéhzee mets 3’!’%%\’%?31 E"L an tive

pur gi ng/ stri ppi Ag, trogen purge st 0 TVacuum
val ve cl osedpracess inslustek bubarenot limited to, miy@ﬁrersvmlmtere 3 pSI a).

P I d t.o th d t f

it e ThePEuBREte BORARIBERE elyPbikotBrir S p iRk Bhe BERLG 1 hi s
addi tion. ThglypidgbstHess, aolye hnh@@@rpdwaaw@ﬁud@aéta@ hélaé:dﬁ) nut es
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where it renalne m nut out a
m xture unsaturated carbaxylic acid esters and ionic surface- or interface-active

compounds. Polyether polyols are most preferably used as the
functionalized polymer in the inventive alkoxylation process.
Where used, functionalized polymers may be present in the DMC

25 catalyst in an amount of from 2 to 80 wt.%, preferably, from 5 to 70 'wt.%,

more preferably, from 10 to 60 wt.%, based on the total weight of DMC

catalyst. The functionalized polymers may be present in the DMC catalyst

in an amount ranging between any combination of these values, inclusive

of the recited values. in addition, a catalyst polyol suspension, such as
30 described in U.S. Pat. No. 6,699,961, may be used. '



was subsequently cooled to 80C, and the vacuum val ve was sl owy
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to the next incremental addition. However, it is preferable that catalyst

concentration be maintained at substantially the same level during the
30  majority of the course of the continuous reaction, and that low molecular



nunber of about 78 nmg KOH g, which was produced 25according to the
process described above; Pol yol Da propoxyl ated soybean oil

hydr oxyl at e havi ng a hydroxyl nunber of about 42.6 ng KOH g,. which
was produced according to the process descri bed above; Pol yol Ea
triol having a hydroxyl nunber of about 56 ng KOH g; 30

Med 2net hyl ene chloride; - 21 - Surfact 3ht Aa silicone surfactant
avai l able as NTAX L 620 from GE Silicones; Surfactant Ba silicone
surfact ant awsgighiistastes beTressst ABrigg SE1majority ofdhe conagsehmaiemadal 5

product 5, pecsiih BPREteBt aREbP eI el hah e e Ve
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Catal yst Dan am ne catal yst ava aS Nl AX A-4 avai fromGE
Sili cones; CandlaypoleBalatwkightin thetrange afidHtock:, 200, mora\paeferdlile as

NIAX A-300 T %3m é% t%i J/,bﬁﬁ’ &> The alkoxylated vegetable oil hydroxylates of the
present invention may have a functionality and molecular weight in an
amount ranging between any combination of these values, inclusive of the

10 recited values.

The inventive polyurethane forming formulation may optionally
include one or more non-vegetable oil-based (i.e., petrochemically
derived) polyols such as polyethers, polyesters, polyacetalis,
polycarbonates, polyesterethers, polyester carbonates, polythioethers,

15 polyamides, polyesteramides, polysiloxanes, polybutadienes and
polyacetones. The optional non-vegetable oil-based polyol may preferably
be made in the presence of double metal cyanide (DMC) catalysts.

Suitable additives which may optionally be included in the
polyurethane forming formulations of the present invention include, for

20 example, foam stabilizers, catalysts, cell regulators, reaction inhibitors,
flame retardants, plasticizers, pigments, fillers, etc.

Foam stabilizers which may be considered suitable for use in the
inventive process include, for example, polyether siloxanes, and preferably
those which are insoluble in water. Compounds such as these are .

25 generally of such a structure that copolymers of ethylene oxide and
propylene oxide are attached to a polydimethylsiloxane residue. Such
foam stabilizers are described in, for example, U.S. Pat. Nos. 2,834,748,
2,917,480 and 3,629,308.

Catalysts suitable for the foam or elastomer forming process of the

30 present invention include those which are known in the art. These



| socyanate A toluene diisocyanate, available as MONDUR TD-80 from
20Bayer Materi al Sci ence; and |Isocyanate Ba pol yneric di phenyl net hane
di i socyanate (PMDI) having an NCO group content of about 32.4, a
functionality of about 2.3 and a viscosity of about 25 nPas at 25C.
25The conponents were conbined in the agrunts (in parts) given bel ow
in Table I and reacted at an isocyanate 1 ndex (100 NB) of 110.

Physi cal propenti.e f,the resultant. free-rise foa re.determ ned
ana are al soRCRR oy O ERpl. Fotiary e et pe gl amutes,
reference t ¢ritifdbmine, N-ethyiverpholise, N-athylresmhokhd, of, MIN'A'Y ons wi th

al koxyl at ed soybeﬁn 0 oil hydroxyl ate produced usable foams. - 22 -
Tabl e | ComRiffRet y&eﬁwer@diar@iae- pentergethyl-digthyianglianeing goddigheso 5o

Polyol A O $@molsgues (as described in, for example, DE-A 2,624,527 and
5 2,624,528), 1,4-diazabicyclo(2.2.2)octane, N-methyl-N'-dimethyi-
aminoethylpiperazine, bis-(dimethylaminoalkyl)piperazines, N,N-
dimethylbenzylamine, N,N-dimethylcyclohexylamine, N,N-diethyi-
benzylamine, bis-(N,N-diethylaminoethyi) adipate, N,N,N',N'-tetramethy!-
1,3-butanediamine, N,N-dimethyl-B-phenyiethylamine, 1,2-

10 dimethylimidazole, 2-methylimidazole, monocyclic and bicyclic amines
together with bis-(dialkylamino)alkyl ethers, such as 2,2-bis-
(dimethylaminoethyl) ether.

Other suitable catalysts which may be used in producing the
inventive polyurethane foams and elastomers include, for example,

15  organometallic compounds, and particularly, organotin compounds.
Organotin compounds which may be considered suitable include those
organotin compounds containing sulfur. Such catalysts include, for
example, di-n-octyltin mercaptide. Other types of suitable organotin
catalysts include, preferably tin(il) salts of carboxylic acids such as, for

20 example, tin(ll} acetate, tin(ll) octoate, tin(ll) ethylhexoate and/or tin(ll)
laurate, and tin(IV) compounds such as, for example, dibutyltin oxide,
dibutyltin dichloride, dibutyltin diacetate, dibutyltin dilaurate, dibutyltin
maleate and/or dioctyltin diacetate.

Further examples of suitable additives, which may optionally.be

25 included in the flexible polyurethane foams of the present invention can be
found in Kunststoff-Handbuch, volume VI, edited by Vieweg & Hochtlen,
Carl Hanser Verlag, Munich 1993, 3rd Ed., pp. 104 to 127, for example.
The relevant details concerning the use and mode of action of these
additives are set forth therein.

30
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Surfactant A 0.9 1.1 0.9 1.1 Catalyst A0.75 0.9 0.75 0.9
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EXAMPLES
The present invention is further illustrated, but is not to be Iimited,
by the following examples in which all quantities given in "parts” and
"percents” are understood to be by weight, unless otherwise indicated.

Propoxylated Blown-Soybean Oil - Polyol A

A two-gallon pressure reactor equipped with internal heat
exchanger, three feed streams and computer process control was used to
alkoxylate hydroxylated soybean oil. The reactor was evacuated and
heated to 130°C. The reactor was charged with a 1:1 mixture of blown
(hydroxylated) soybean il and toluene (60 g) and double metal cyanide
catalyst as described in U.S. Pat. No. 5,482,908 (200 ppm based on the
final polyol weight). Blown soybean oil was produced by Urethane Soy
Systems in a controlled process in which air was blown though the oil at
an elevated temperature. This procedure introduced hydroxyl groups into
the fatty acid groups. The blown soybean oil had a hydroxyl number of
267.

The catalyst was activated with about 10 percent propylene oxide
based on the initial charge of toluene and hydroxylated soybean oil -(i.e., a
total of 75 g of propylene oxide to activate the catalyst). After activation, a
1:1 mixture of hydroxylated soybean oil and toluene (1,140 g) in one feed
stream was added over a period of six hours and propylene oxide (1,140
g) in a second feed stream over eight hours at a temperature at 130°C.

The reactor was stripped at 130°C to remove toluene and excess
propylene oxide and the contents cooled to 80°C and labeled Polyol A,
Analysis: OH No. = 58.

Propoxylated Blown-Soybean Oil - Polyol B
The general process and equipment described above {o make
Polyol A were used with some modifications to make Polyol B. The initial



Catalyst B 0.1 0.1 - -
Density (Ib/ft3) 0.95 0.94 0.91 0.96 Air

4.79 4.55

10

15

20
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| socyanate A 57.4 57.4 54.7 59.3 Physi cal
Flow (ft3/mn) 3.45 4.22

charge to the reactor was a 700 MW propoxylated glycerin (100 g)

followed by the catalyst (0.743 g). After evacuating and purging the

system with nitrogen, propylene oxide (50 g) was charged to activate the

catalyst. Hydroxylated soybean oil mixed with toluene at a 1:1 ratio (1,600

g) was charged over a 2.5 hour period along with propylene oxide (1,964

g} which was charged over a 3.3 hour period. After the addition was

complete, the temperature was increased from 130°C to 150°C to

complete the propylene oxide reaction. The system was then stripped to

remove toluene. A 78 hydroxyl number product was obtained and labeled

Polyol B.

Additional polyols B-1 and B-2 were made with hydroxylated

soybean oil using the above procedure with the exception shown below;

the exception being that a small of amount of a 700 MW propoxyiated

glycerin was used to starter to activate the catalyst prior to the addition of

the soybean oil dissolved in toluene as a co-feed with propylene oxide.

All runs were conducted at 130°C with the final stripping fo remove toluene

at 150°C.
Polyol B-1 Polyol B-2

Starter (240 OH No. propoxylated glycerin) 100 g 100 g
Toluene 400 g 4009

Propylene Oxide for Activation 50 g 50 g

1:1 Toluene and Soybean Qil OH No. 174 1,400 g -

1:1 Toluene and Soybean Qil OH No. 294 - 2220 g
Propylene Oxide Feed 1,754 g 2,921 g

Feed Time 2 hrs. 2 hrs.

Target OH No. 58 56

Propoxylated-Ethoxylated Biown-Soybean Oil - Polyol C

A solution was prepared from toluene (2,000 g), a hydroxylated

soybean oil having a hydroxyl number of 179 and a functionality of 3,

available from Urethane Soy Systems as GC-5N (2,000 g), and

concentrated phosphoric acid {1 g). This solution was charged into a two-




| FD 25% (1 b/ 501n2) 21.0 21.0 17.3 18 I FD 65% (Ib/50in2) 38.30 35.30
28.5 30.8 IFD 25% Return (1b/501n2) 15.0 15.0 12.0 12.8 Percent
recovery 71.4 71.4 69.6 71.1 Confort factor 1.8 1.7 1.7 1.7
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gallon vessel (Pope Scientific Inc.) and pressurized with 50 psia nitrogen
in preparation to feed into a two-gallon reactor. '

A two-gallon stainless steel polyol reactor was charged with a
glycerin started 36 hydroxyl number polyether triol containing a 20 wt.%

5 ethylene oxide tip (500 g; 0.321 OH eq.) and 1.088 g of double metal
cyanide catalyst (as described in U.S. Pat. No. 5,482,908). The mixture
was heated to 130°C under vacuum with stirring and a slow purge of
nitrogen sufficient to maintain a pressure of 1.0 psia in the reactor. After
30 minutes of purging/stripping, the nitrogen purge was stopped and the

10 vacuum valve closed, thus blocking the reactor under vacuum ~0.3 psia).
Propylene oxide (50 g) was pumped into the closed reactor over five
minutes. The pressure in the reactor rose to 23.4 psia following this
addition. The pressure quickly began to drop, and at six minutes after the
propylene oxide addition, it had reached 3.5 psia indicating activation of

15  the DMC catalyst. A mixed feed of propylene oxide (90 g) and ethylene
oxide (10 g) was added at the rate of 9.5 and 1 g/min. respectively, without
leading to an increase in reactor pressure — indicating the catalyst was
activated. While continuing to feed the ethylene oxide and propylene
oxide at the same rates, a third feed stream containing the solution of

20 hydroxylated soybean oil in toluene described above was started at the
rate of 11 g/min. After one hour, the rate of the hydroxylated soybean oil
feed was raised to 16.7 g/min. and continued at this rate until a total of
1,880 g of the solution (3.0 OH eq.) were fed. The oxide feeds were
continued at the same rate until a total of 1,355 g of propylene oxide and

25 155 g of ethylene oxide were fed. The ethylene oxide feed rate was raised
o 6.3 g/min. and the propylene oxide feed rate was held at 9.5 g/min. as
additional ethylene oxide (600 g) and propylene oxide (900 g) were fed to
the reactor. _

At the end of the oxide feed, the pressure in the reactor was ~30

30 psia. After both ethylene oxide and propylene oxide feeds were stopped,



Tensile strength (psi) 11.68 10.12 12.32 12.68 Elongation (% 128.9
97.8 193.4 104.6 Tear Strength (pli) 2.21 1.31 1.9 1.3 Conpression
Set. 90% (% 62.2 14.5 47.9 16.7 Conponents were conbined in
the amounts (in parts) given belowin Table Il and reacted at an

i socyanate index (100 NB) of 110. Physical 5 properties of the
resulting free-rise foans were determ ned9and are sunmarized bel ow in

Table I1. Table 11 Conaoonent §ph.p) ) . ‘
the pressure dropped ~3 psia over three minutes to 27 psia, where it

remained constant during the 30 minute cookout at 130°C. The mixture
was subsequently cooled to 80°C, and the vacuum valve was slowly
opened to begin stripping the toluene, When toluene could no longer be
5 seen distilling into the vacuum line cold trap, the temperature was

increased to 130°C and held there under full vacuum with a nitrogen purge
for an additional 30 minutes. The product drained from the reactor was an
orange colored liquid having a hydroxyl number of 45.7 and a kinematic
viscosity of 1,117 ¢St.

10
Propoxylated-Ethoxylated Blown-Soybean Qil - Polyol D

A two-gallon stainless steel polyol reactor was charged with Polyol

C (500 g) and double metal cyanide catalyst (1.088 g) (as described in
U.S. Pat. No. 5,482,908). The mixture was heated to 130°C under

15 vacuum with stirring and a slow purge of nitrogen sufficient to maintain a
pressure of 1.0 psia in the reactor. After 30 minutes of purging/stripping,
the nitrogen purge was stopped and the vacuum valve closed, thus
blocking the reactor under vacuum ~0.3 psia. Propylene oxide (50 g) was
pumped into the closed reactor over five minutes. The pressure in the

20 reactor rose to 25.1 psia following this addition. The pressure quickly
began to drop, and at four minutes after the propylene oxide addition, it
had reached 5.0 psia indicating activation of the DMC catalyst. A mixed
feed of propylene oxide (90 g) and ethylene oxide (10 g) was added at the
rate of 9.5 and 1 a/min. respectively, without leading to an increase in

25  reactor pressure — indicating the catalyst was activated. While continuing
to feed the ethylene oxide and propylene oxide at the same rates, a third
feed stream containing the solution of hydroxylated soybean oil in toluene
(described above in the preparation of Polyol C) was started at the rate of
5 g/min., and increased in a linear manner to 20 g/min. over 40 minutes.

30 The soybean oit feed was continued at this rate until a total of 1,880 g of



Ex. 5 Ex. 6 Ex. 7 Polyol E 50 50 50 Polyol B 50 50 50 Water .4.50 4.50
4.50 MeC 2 11.30 11.30 11.3 Catalyst A 0.10 0.10 0.10 Surfactant A
1.3

-20-

the solution (3.0 OH eq.) were fed. The oxide feeds were continued at the
same rate until a total of 1,355 g of propylene oxide and 155 g of ethylene
oxide were fed. Then, the ethylene oxide feed rate was raised to 6.3
g/min. while the propylene oxide feed rate was held at 9.5 g/min. as

5 additional ethylene oxide (600 g} and propylene oxide (800 g) were fed to
the reactor.

At the end of the oxide feed, the pressure in the reactor was ~28
psia. After both ethylene oxide and propylene oxide feeds were stopped,
the pressure dropped ~4 psia over five minutes to ~24 psia, where it

10 remained constant during the 30 minute cookout at 130°C. The mixture
was subsequently cooled to 80°C, and the vacuum valve was slowly
opened to begin stripping the toluene. When toluene could no longer be
seen distilling into the vacuum line cold trap, the temperature was
increased to 130°C and held there under full vacuum with a nitrogen purge

15  for an additional 30 minutes. The product drained from the reactor was an
orange colored liquid having a hydroxyl number of 42.6 and a kinematic
viscosity of 1,353 cSt.

Foams were made using the following components:
20 Polyol A a propoxylated soybean oil hydroxylate having a hydroxyl
number of about 56 mg KOH/g, which was produced
according to the process described above;,

Polyol B a propoxylated soybean oil hydroxylate having a hydroxyl
number of about 78 mg KOH/g, which was produced
25 according to the process described above;
Polyol D a propoxylated soybean ail hydroxylate having a hydroxyl

number of about 42.6 mg KOH/g, which was produced
according to the process described above;
Polyol E a triol having a hydroxyl number of about 56 mg KOH/g;
30  MeCl; methylene chloride;



1.20 1.10 poiciiiiinmsgail Density (Ib/fr) 0.91 0.91 0.91 Air Flow
(ft3/mn) 3.4 4.2 4.9 (Qbservations Open Qpen Good - 23 -
Conponents were conbined in the amounts (in parts) given below in

Table Il and reacted at the isocyanate index (100 NB) in a closed
nol d. Physical properties of the nolded fopans were determ ned and are
presented below in Table I1l. 5Tabelll Ogi‘rponent (php) Ex. 8 Ex. 9

Ex. 10 Ex. 11 Pol yol D 100
Surfactant A a silicone surfactant available as NIAX L 620 from GE

Silicones;

Surfactant B a silicone surfactant available as TEGOSTAB B-8715 LF
from Goldschmidt AG;

5 Surfactant C a silicone surfactant available as DABCO 5943 from Air

Products;

DEOCA 85/15 mixture of diethanolamine and water;

Catalyst A di-(2-ethylhexyl)phthalate/stannous alkyl hexoate in a
ratio of 50/50 catalyst, available as DABCO T-10 from Air

10 Products;

Catalyst B an amine catalyst available as NIAX A-1 from GE
Silicones;

Catalyst C an amine catalyst available as DABCO 33-LV from Air

Products;
15 CatalystD an amine catalyst available as NIAX A-4 available from
GE Silicones;
CatalystE a delayed action amine catalyst available as NIAX A-300

from GE Silicones;
isocyanate A toluene diisocyanate, available as MONDUR TD-80 from
20 Bayer MaterialScience; and
Isocyanate B a polymeric diphenyimethane diisocyanate (PMDI) having
an NCO group content of about 32.4, a functionality of
about 2.3 and a viscosity of about 25 mPar-s at 25‘;0.

25 The components were combined in the amounts (in parts) given
below in Table | and reacted at an isocyanate index (100 A/B) of 110.
Physical properties of the resultant free-rise foams were determined and
are also summarized in Table |. As is readily apparent by reference to
Table |, the inventive foam forming formulations with alkoxylated soybean

30 oil hydroxylate produced usable foams.



100 100 100 Water 3.29 3.29 3.29 3.29 DEQA 0.412 0.412 0.412 0.412
Surfactant B 1.38 1.38 1.38 1.38 Surfactant C 0.06 0.12 0.12 0.12
Catal yst B 0.17

-29.
Table |
Component (php) C-1 Ex. 2 C-3 Ex 4

Polyol E 100 50 100 50
Polyol A 0 50 - -
Polyol B - - 0 50
MeCl, 11.3 11.3 11.3 11.3
Water 4.5 4.5 4.5 4.5
Surfactant A 0.9 1.1 0.9 1.1
Catalyst A 0.75 0.9 0.75 0.9
Catalyst B 0.1 0.1 - -
Isocyanate A 57.4 57.4 54,7 58.3
Physical Characteristics Ak £zl : )
Density (Ib/ft*) 0.95 0.94 0.91 0.96
Air Flow (ft*/min) 3.45 4.22 4.79 4.55
IFD 25% (Ib/50in?) 21.0 21.0 17.3 18
IFD 65% (1b/50in?) 38.30 35.30 28.5 30.8
IFD 25% Returmn (Ib/50in?) 15.0 15.0 12.0 ~12.8
Percent recovery 71.4 71.4 69.6 71.1
Comfort factor 1.8 1.7 1.7 1.7
Tensile strength (psi) 11.68 10.12 12.32 12.68
Elongation (%) 128.9 97.8 193.4 104.6
Tear Strength (pli) 2.21 1.31 1.9 1.3
Compression Set. 90% (%) 62.2 14.5 47.9

16.7

Components were combined in the amounts (in parts) given below

in Table 1l and reacted at an isocyanate index (100 A/B) of 110. Physical

5 properties of the resulting free-rise foams were determined and are
summarized below in Table Il.
Table Il
Component (php) Ex. 5 Ex. 6 Ex.7
Polyol E 50 50 50
Polyo! B 50 50 50
Water 4.50 4.50 4.50
MeCl, 11.30 11.30 11.3
Catalyst A 0.10 0.10 0.10
Surfactant A 1.3 1.20 1.10

Isocyanate A

——

0.91

',.(".‘
[ [

Air Flow (ft*/min)

3.4

Observations

Open




0.17 0.17 0.17 Catalyst C 0.75 - -

Catalyst D0.5 0.5 0.5 0.5

Catalyst E - 0.75 0.75 0.75 | socyanate B 60.37 64.46 51.57 58.02

| ndex 100

10

15

20

-23-

Components were combined in the amounts (in parts) given below
in Table Il and reacted at the isocyanate index (100 A/B) in a closed mold.
Physical properties of the molded foams were determined and are
presented below in Table |1l

Table Il
Component (php) Ex. 8 Ex. 9 Ex.10 Ex.11
Polycl D 100 100 100 100
Water 3.29 3.29 3.29 3.29
DEOA 0.412 0.412 0.412 0.412
Surfactant B 1.38 1.38 1.38 1.38
Surfactant C 0.086 0.12 0.12 0.12
Catalyst B 0.17 0.17 0.17 0.17
Catalyst C 0.75 - - -
Catalyst D 0.5 0.5 0.5 0.5
Catalyst E - 0.75 0.75 0.75
Isocyanate B 60.37 64.46 51.57 58.02
Index | 100 | 100 80 90
Part Density (Ib/ft*) . .
Observations vent
collapse

The polyurethane foams and elastomers of the present invention
may find use in numerous applications where environmental concerns are
heightened, where a percentage of renewable resource content is
required, and/or where increased hydrophobicity is advantageocus. The
inventors herein contemplate that such situations may include, but are not
limited to, automobile interior parts such as dashboards, seating cushions
and headrests; polyurethane structural foams; floor coatings; and athletic
running tracks.

The foregoing examples of the present invention are offered for the
purpose of illustration and not limitation. It will be apparent to those skilled
in the art that the embodiments described herein may be modified or
revised in various ways without departing from the spirit and scope of the
invention. The scope of the invention is fo be measured by the appended

claims.



100 80 90 Part Density (1b/fts) 2.74 12-.1.2 2.70 .11.67
Qbservati ons vent coll apse The pol yur et hane foans and

el astoners of the present invention may find use in numerous
appl i cati ons where environnmental conc As—are hei ght ened, where a
per cent age of renewabl e resource content is 10 required, and/or where
i ncreased hydrophobicity is advantageous. The inventors herein
contenpl ate that such situations may include, but are not limted to,
autonobile interior parts such as dashboards, seating cushions and
headr ests; pol yurethane structural foans; floor coatings; and
athletic running tracks. 15The foregoi ng exanpl es of the present
invention are offered for the purpose of illustration and not
limtation. It will be apparent to those skilled in the art that the
enbodi ments described herein may be nodified or revised in various
ways w t hout departing fromthe spirit and scope of the invention.
The scope of the invention is to be neasured by the appended
20cl ai ns.

WHAT IS CLAIMED iS:

10  [Claim 1]

A polyurethane foam or elastomer comprising the reaction product of:
at least one polyisocyanate selected from the group consisting of 2,4- and 2,6-
toluene diisocyanates and mixtures of these isomers, polyphenyi-
polymethylenepolyisocyanates, 1.3- and 1,4-phenylene diisocyanate,

15  diphenylmethane-2,4'- and/or -4 4'-diisocyanate, polyisocyanates containing
carbodiimide groups, urethane groups, allophanate groups, isocyanurate
groups, urea groups or biuret groups; and
at least one alkoxylated vegetable oil hydroxylate containing from about 15



-wk.- WHAT IS CLAIMED I'S: 10[C aim 1] A pol yurethane foam or

el astonmer conprising the reaction product of: at |east one

pol yi socyanate selected fromthe group consisting of 2,4- and 2, 6-
t ol uene diisocyanates and m xtures of these isoners,

pol yphenyl pol ynet hyl enePol Yi socyanates, 1,3- and 1, 4- phenyl ene

dii socyanat e, 15di phenyl net hane-2, 41- a@¥or -4, 4' -diisocyanate,
pol yi socyanat es cont ai ni ng carbodii m de groups, urethane groups,

al | ophanat e gitObfsabdus 00 wWaRMalRb:E/IAE bERed ontREWBIRLIORNG GIkBkyiatel

groups; and at | east . one al koxyl ated vegetabl e oj]  hydroxyl ate |

Jont at ni ng. 1 MeartEnz. ol ProRveBatnd by in Bt suldarod prysepesertes.
based on the egelng?i of the al koxyl ated vegetable oil hydroxylate, and
hydr oxyl at ed[ 9' oxi dation or use of peroxides. [Caim?2]

The pol yur et hane Tiapolpurethiaas feme or elasomedt agedraéinGt@CHir 1, wheresi hetde
at 5l east_.on | yi sqcyanate i.s,.2,4-.ar. 2, 6-tpol uene diisocyanate.

[0 aima 5 el ARkt IR 2 % 6aSdpCEna sl e cor i ng o O ai m
1, wherein t[Gawegpetable oil is chosen fromsunflower oil, canola

oil, linseed oil,_cottonseed oil, tung oil, palmoil., paoppy seed oil,
corn oil, peanut B§PY e@'@?ﬁg‘%ﬂ?‘ 8?%??‘?%@?3&%'@ to Claith 1TW_\E/9"9'” the

pol yur et hanevéQaaniobil @ GRseNRbMAREAORENG, tandl 8il,Thdeed BIE tBitdhsbBE oil,
vegetable oil 1s soybean oil. [gl\k_ﬂl m 5]  The pol_guret hane foam or

el ast oner acBEOAINBEFMPICPERRY seed fifesrn il pranvbolhpndsbseRAlly eget abl e
oi | hydregyl Eﬁl@inﬁﬂ’!"t ains fromabout 20 wt. % to about 80 wt.%
al koxyl ate, based_on the wei ght of the al koxyl ated vegetabl e oil

hydroxyl ate. [d alltf Rylyurethane foamraeelasipigr aedeatiag foGlded. whersindher

accordi ng t ovédeddtld &il isdygbeaMof.ne 20 vegetable oil hydroxylate is
.al koxyl ated in the presence of a double nmetal cyani de (DM

catal yst. [ iM%
The polyurethane foam or elastomer according to Claim 1, whereln the

15  alkoxylated vegetable oil hydroxylate contains from about 20 wt.% fo about 80
wt.% alkoxylate, based on the weight of the alkoxylated vegetahle oil
hydroxylate.

[Claim 6]
The polyurethane foam or elastomer according to Claim 1, wherein the

20  vegetable oil hydroxylate is alkoxylated in the presence of a double metal
cyanide (DMC) catalyst.

[Claim 7]
The polyurethane foam or elastomer according to Claim 1, wherein the
vegetable oil hydroxylate is alkoxylated with an alkylene oxide chosen from

25 ethylene oxide, propylene oxide, 1,2-butylene oxide, 2,3-butylene oxide,
isobutylene oxide, epichlorohydrin, cyclohexene oxide, styrene oxide, Cs-Cap
a-alkylene oxides, polycarboxylic anhydrides, lactones and mixtures thereof.
[Claim 8]

The polyurethane foam or elastomer according to Claim 1, wherein the

30 alkoxylated vegetable oil hydroxylate is capped with ethylene oxide.

[Claim9]



The pol yuret hane foam or el astoner according to Claim1, wherein the
vegetabl e oil hydroxylate is al koxylated with an al kyl ene oxi de
chosen from 25et hyl ene oxi de, propyl ene oxide, 1, 2-butyl ene oxide,

2, 3-butyl ene oxide, isobutylene oxide, epichlorohydrin, cyclohexene
oxi de, styrene oxide, C5-C30 a-al kyl ene oxi des, polycarboxylic
anhydrides, |actones and mi xtures theredlo—[d ai m 8] The
pol yur et hane foam or el astonmer according to Caim1l1, wherein the 30
al koxyl at ed veget 4Be 8olyurethapgfesrp oxelastomer gsprrdingite Blaimtly méweeinitiede.
[ aim9] - i ; ihg to
Claiml1, V\/nerngpr‘f, e?ﬁ%b%%%g? g%&%ﬁ%ﬁéﬁ%@:ﬁ%h ?g&gﬁg}ségn from

pol yet hers, polypesialss Bolvgribyreies ablyesiomtherar indyestersarhonkigsst er et her s,
| t oot ' ' ,
ol o1 | oxane 2ot SiersPariRE TBRfSter ik MR ToxiRs YRR RS

The pol yuPet hadeolyaagitrnes.el ast oner according to Claim 1, wherein the

non- veget abl i?'%inlﬂgﬁsed polyol is a polyether polyol. [Cdaim11]
10The pol yur ane foam or el astomer according to Claim 10, wherein
t he pol yet her pol Vied polsunstichecifoan loe elastesenaecatling tal Gidihe, mberdin the

cyani de (Dm%oﬁ%ggé%ﬁlte'oil[bgsgh ng}ﬂiggbo%h%ﬁ?{yﬁe interior part, a

pol yur et hane''s ural™ toam g or an athletic
runni ng trackClaeiomptl si ng t he pol yuret hane foam or el astomer accordi ng

to any opg of C ans 11. .[Claim1l . A cess for i ng
a pol yurgﬁhane fg’!;l-rlﬁ Béiy%r%g@pgﬁ%qm 85%?%&]8580‘?0&'89it‘gé%"ﬂgﬁa’f"ﬁ?r’e”g@geone
pol yi socyanapelysthkeeptlpol i$ made irhegresance ohaidstible gnaal Yadide IDMCY, 6-

t ol uene dlisqcyanates and m xtures of these isoners,

pol yphenyl po@%&?ﬂyl enepol yi socyanates, 1,3- and 1, 4-phenyl ene

di i socyanat e[Cldimpt@ny| net hane-2, 4' - and/or -4,4'-diisocyanate,

pol yi socyanates cpntai ni ng carbodiim de grqups, ,urethane grpoups,

al | ophanat e gr oudgr,' aq@ﬁ?&?@ﬁﬁ?ﬂ”ﬁ?@ng’?’ Bﬂﬁ&eﬂﬁgﬁétrﬂ?%[?ﬁga&?'%d%??et
groups; &bd apatingastananidetid kiprinhaiael cuppgasiapthe pNurdtigsehpse

cont ai ni ng frlon%?about 13. th' %to abggf . 90 \{vt . % al koxyl ate, based on
the wei ght of 2PEeLPREIVINGRANY 8RB PLGIENS] © Al dr oxyl ate, and

hydr oxyl at ed[Qiginad3] oxi dati on or use of peroxides. 30 [C ai m 14]
The process accorgding to_Cl aim13 whe&]ei n.the at | east one

pol yi socyanat e i ¢*Pesyfer ;igking 4 peliweHiane foaya peglastomer comprising

reacting:

20  atleast one polyisocyanate selected from the group consisting of 2,4- and 2,6-
toluene diisocyanates and mixtures of these isomers, polyphenyl-
polymethylenepolyisocyanates, 1,3- and 1,4-phenylene diisocyanate,
diphenylmethane-2,4'- and/or -4,4'-diisocyanate, polyisocyanates
containing carbodiimide groups, urethane groups, allophanate groups,

25 isocyanurate groups, Urea groups or biuret groups; and

at least one alkoxylated vegetable oil hydroxylate containing from about 15
wt.% to about 90 wt.% alkoxylate, based on the weight of the alkoxylated
vegetable oil hydroxylate, and hydroxylated by air oxidation or use of
peroxides,

30 [Claim 14]

The process according to Claim 13, wherein the at least one
polyisocyanate is 2,4- or 2,6-toluene diisocyanate.



[ C ai m15] The process according to Caim 13, wherein the
vegetable oil is chosen fromsunflower oil, canola oil, linseed oil,
cottonseed oil, tung oil, palmoil, poppy seed oil, corn oil, peanut
oil and soybean oil. 5[ C aim 16] The process according to Caim 13,
wherein the vegetable oil is soybean oil. [Claim17] The process
according to Claim 13, wherein the vegetaBIe oil 10 hydroxylate is
al koxyl ated in the_presence of a double netal cyanide (DMC) catal yst
[ Cl ai m 18] Tlﬁ@atﬁ‘?‘ 6@255 according to Caim 13, wherein the vegetable

oi | hydroxylate ishaplexd @éc%fhieég fociam 28 k<R tméa’g%tm@af?[;é Jh'bﬁéﬂ

et hyl ene oxi de, 15propyl ene oxide, 1, 2-_but%/I ene oxide, 2, 3-butylene
oxi de, i sobuffpnesinfleweiiel, capnle Ril.dnsesdeil, sotlenserd pbXERE oibpalie oil.qoppene
oxi de, C5-C3 / i , xyli c anhydri des, |actones
and m xtur esQ?ﬁ%é‘lié%%rﬁ?\gpgléi'ﬁ%g]anﬂ%Vﬁ%?arntﬂ?l. The process according to
d ai m 13, 5whéflaimiglhe al koxyl at ed vegetable oil 20 hydroxylate is

capped with ethyl i . al | : r i to
Claim 13, wherei nﬂ%ﬁ%'%g%%ﬁ?(cf [Dg"gddﬂ@v%gléq 'é%%he&%ﬁ%e%éb%@%ﬁﬁé&%ﬁ%%ﬁhs
from about 206ilwt.%to about 80 wt % al koxyl ate, based on the wei ght of
t he al koxyl a[%gimvgﬂet able oil hydroxylate. 25 [Cl aim 21] The process
according to al m"13, wherein the non-vegetable oil-based polyol is

chosen from pol yetheepropegsaopestng te,Claiol @ céteatis thepadgetabidoinat es,

D et eh L o Al AR HRE B A DA A AT BT
[C aim22] catalysfThe process according to Caim 13, wherein the

non- veget abl ﬁ:lé)lH ,Téiased polyol is a polyether polyol. [Cdaim23]

The process according to Claim 13, wherein the vegetable oil
hydroxylate is alkoxylated with an alkylene oxide chosen from ethylene oxide,

16  propylene oxide, 1,2-butylene oxide, 2,3-butylene oxide, isobutylene oxide,
epichlorohydrin, cyclohexene oxide, styrene oxide, Cs-Csp a-alkylene oxides,
polycarboxylic anhydrides, lactones and mixtures thereof.

[Clalm 19]

The process according to Claim 13, wherein the alkoxylated vegetable oil

20 hydroxylate is capped with ethylene oxide.

[Claim 20)

The process according to Claim 13, wherein the alkoxylated vegetable oil
hydroxylate contains from about 20 wt.% to about 80 wt.% alkoxylate, based on
the weight of the alkoxylated vegetable oil hydroxylate.

25 [Claim 21]

The process according to Claim 13, wherein the non-vegetable cil-based
polyol is chosen from polyethers, polyesters, polyacetals, polycarbonates,
polyesterethers, polyester carbonates, polythioethers, polyamides,
polyesteramides, polysiloxanes, polybutadienes and polyacetones.

30 [Claim 22]

The process according to Claim 13, wherein the non-vegetable oil-based

polyol is a polyether polyol.



The process according to Claim 13, wherein the non-vegetable

oi | -based polyol is nmade in the presence of a double netal cyanide
(DMC) catalyst. [Caim 241 5The process according to Caim 23,
wherein the double nmetal cyanide (DMC) catalyst is a zinc
hexacyanocobal tate. [C aim25] An autonobile interior part, a

pol yuret hane structural foam a floor ~28~ coat | ng and an athletic
runni ng track conprising the polyurethane foamor 10 el astonmer nmade
by the procefclaimeedl ding to any one of Clainms 13 to 24. [Caim26] A

pol yuret hane foampl ,&l.asd %&%Fd;ﬁ%?@bﬁﬁ ‘1‘? WilkEelh RRE hiRle té’:ﬂé!%h 11385 ed at

| east one pol yi socya nate ect rom group con5|

and 2, 6- tol pelyel lam@@dqmresemd)fmdwmeeeetefcmahstge(DNézjrmta%yst
pol: yphenyl %&g %éﬁt hyl enepol yi socyanates, 113-and 1, 4- phenyl ene
di i socyanate I phenyl net hane-2,4' - and/or -4,4'-diisocyanate,

pol yi socy@nat es com pionesgpacardingliol Ciaure23rwhepsin the doldenmetal oyguide

al l ophanat e ea groups or biuret

groups; and g@ﬂﬁzgggalyﬁﬁg%%ﬁ%g%@%@@g%b| e oil hydroxylate

cont ai ni ng ft(dsma%jut 15 20wt . % t o about 90 w . % al koxyi ate, based on

t he wei ght of th ve etabl hydroxyl ate, a

al koxylated in t tggé)h@%%g?mé% U%P% t"é’f‘gégfaﬁ?j@ﬁ%%&ét al yst

and hydr oxyl abathgtandearratbheuda.tmm tm“ckwsmpﬁfs:ng&rs);xdlxdﬁsthah&cmmﬂbﬂ7] _
erein

the at | Mot SRR GRS BRERE Baedifing 1o sheod oA ey anat o.

[ A aim 28] T[Cﬂalﬁoizs]ur et hane foam or el astomer according to C aim 26,

hereln e i1 AGAGUHeEedbl it SRR b Buelordhby S 280

oil, corn oikt le@ﬁmutpomdocmté eyleerd fiotd thelgkdd ¢BndRling of 2,4- and 2,6-
toluene diisocyanates and mixtures of these isomers, polyphenyl-

15 polymethylenepolyisocyanates, 1,3- and 1,4-phenylene diisocyanate,
diphenylmethane-2,4'- and/or -4,4-diisocyanate, polyisocyanates
containing carbodiimide groups, urethane groups, allophanate groups,
isocyanurate groups, urea groups or biuret groups; and

at least ane alkoxylated vegetable oil hydroxylate containing from about 15

20 wt.% to about 20 wt.% alkoxylate, based on the weight of the alkoxylated
vegetable oil hydroxylate, and alkoxylated in the presence of a double
metal cyanide (DMC) catalyst and hydroxylated by air oxidation or use of
peroxides.

[Claim 27]
25 The polyurethane foam or elastomer according to Claim 26, wherein the
at least one polyisocyanate is 2,4- or 2,8-toluene diisocyanate.
[Claim 28]
The polyurethane foam or elastomer according to Claim 26, wherein the
vegetable oil is chosen from sunflower oil, canola oil, linseed oil, coftonseed oll,
30  tung oil, palm oil, poppy seed oil, corn oil, peanut cil and soybean oil.
[Claim 29]



The pol yuret hane foam or el astoner according to Caim 26, wherein the
vegetable oil is soybean oil. [Caim30] The pol yurethane foam or

el astonmer according to Claim 26, wherein the 5 al koxyl ated veget abl e
oi | hydroxylate contains fromabout 20 w.%to about 80 wt.%

al koxyl ate, based on the weight of the al koxyl ated vegetabl e oil
hydroxyl ate. [C aim 31] The pol yur et hane“foam of el astomer accordi ng
to Claim26, wherein the 10vegetable oil hydroxylate is al koxyl ated
with an al kyl ene B3¢ pelywrthesa fgan af elepipmen acentding to Blabp wBevwbersit the,

1, 2- but yl ene  @xdid8e off iSsdsbXh 6ine oxi de, isobutyl ene oxide,
epi chl or ohydr?gr% cegﬂcl)%se%ne oxi de, styrene oxide, C5-C30 a-alkyl ene.

oxi des, pol yt&ebo#§ll i ¢ anhydrides, |actones and m xtures thereof.
[Claim32] 15The : i i

26, “wher el n the. ol Rkl ae A o B RasirR? pORling R Bloth 28, Ml
et hyl ene Dxi dikoxylaedivageahle oll hydroxyistepesinfainselor mdoticihwi telahetitdder
according to i I = L= .polyol is
chosen from gﬁ%&%g?y%gﬁggttlré$§’,eﬁ§g%f\(;tﬁ§gf(]:(ete|1 E?M%%ﬁg@gr IIonat es,
pol yest er et hbydrpxytateyest er car bonat es, pol yt hi oet hers, pol yam des,
pol yest er am ﬂ’ﬁgim ?ﬁ' ysi | oxanes, pol ybut adi enes and pol yacet ones.

[ A aim 34] The pol yuret hane foam or el astoner accordi ng
to Claim26, wherBiepdhectpanefoanegetlattbmenateondisgth Plainy @b, wherain the

pol yet her. po .. i Th | vurethane foam or, el ast oper
becordi n? L odsttatte Sh et [ EiBR1sEl SR 2P Sl s SRS, e
presence of ethgienblogidepprapyleyaokide, 1,Dil)yleretaxides P, 3-EAyiEkS axide,36]
-30- An autommpile interior. part, . a polyurethane structural foam a
hoor coat 1 nGoRHBaR kR SleBBb by, Birehe BHfes Lirkie pHae. C20:
pol yur et haneafatkyleneroxilea spalyerbaxytoanhyagdés) laotynesemdahixiCres HBredh t 0
35. [Gaim 3Fd]ai%%ﬁrocess for maki ng a pol yuret hane foam or el astoner
conpri sing

15 The polyurethane foam or elastomer according to Claim 26, wherein the

aikoxylated vegetable oil hydroxylate is capped with ethylene oxide.
[Claim 33]

The polyurethane foam or elastomer according to Claim 26, wherein the
non-vegetable oil-based palyol is chosen from polyethers, polyesters,

20  polyacetals, polycarbonates, polyesterethers, polyester carbonates,
polythioethers, polyamides, polyesteramides, polysiloxanes, polybutadienes
and polyacetones.

[Claim 34]

The polyurethane foam or elastomer according to Claim 26, wherein the

25 non-vegetable oil-based polyol is a polyether polyol.

[Claim 35]

The polyurethane foam or elastomer according to Claim 34, wherein the
polyether polyel is made in the presence of a double metal cyanide (DMC)
catalyst.

30 [Claim 36]



reacting: at |east one polyisocyanate sel ected fromthe group
consisting of 2,4- and 2,6- toluene diisocyanates and m xtures of

t hese isoners, pol yphenyl- pol ynet hyl enepol yi socyanates, 1,3- and

1, 4- phenyl ene dil socyanat e, 10di phenyl net hane- 2, 4c and/ or

-4,4' -diisocyanate, polyisocyanates containing carbodiimnmde groups,
ur et hane groups, allophanate groups, isogganurate groups, urea groups
or biuret groups; and at | east one al koxyl ated veget abl e oi

hydr oxyl at e cont aAnian@rrncrbﬂaﬁrzigm;tpa%awoly%edimr@mctumfwwn%ﬂoor

al koxyl at e, oi |
hydr)c(g(/yl ate, %éﬁ%a oxy rﬁ}trﬁéﬁﬁg@gﬁlceﬁgﬁé éa&&rg%\%ggtf%&
cyani de (DIVC)eIasbctméry&;:comm thyadyomgbﬁcmﬂnbgﬁm B5.0xi dati on or use of

per oxi des. %@ ] The process according to Caim 37, wherein the
at | east one 6'?[3 socyanate is 2,4- or 2,6-toluene dlisocyanate.

[ O ai m 395 Alpecqess fr ssaldrara palyagtiiame Gharn or 8lastowtes comprising
vegetable oil i dcs chosen fromsunflower oil, canola oil, linseed oil,
cottonseed of foC F%ng oil, palmoil, poppy seed oil, corn oil, peanut

oi | and soy betieast dne pftﬂyxeic@yafhe[tb éelbct'éhér_qm theegsupcRisthgof 2.4- sha2d 37,
UGNl MR R T
al koxyl at ed wi t h glyratthyleagsolgssayanstbesSEs- 5rfd7ml£phbbf9!©1€dl%b%ate
pr oy engoxt do. g Ritubene oK Sei 2 UL YLEDE, Orl o, eghut 1 ene
C5- G30a- al kyl ene epitslsing cadlodiraile @t fst uriinndrdrél@ss, allahhAe gradls,
m xtures thereof. lségaﬁh%]tea' glloups. urea groups or biuret groups; and
at least one alkoxylated vegetable oil hydroxylate containing from about 15
wi.% to about 90 wi.% alkoxylate, based on the weight of the alkoxylated
16 vegetable oil hydroxylate, and alkoxylated in the presence of a double
metal cyanide (DMC) catalyst and hydroxylated by air oxidation or use of
peroxides,
[Claim 38]
The process according te Claim 37, wherein the at least one
20  polyisocyanate is 2,4- or 2,6-toluene diisocyanate.
[Claim 39]

The process according to Claim 37, wherein the vegetable oil is chosen
from sunflower oil, canola oil, linseed oil, cottonseed oil, tung oil, palm oil, poppy
seed oil, corn oil, peanut oil and soybean olil.

25 [Claim 40]
The process according to Claim 37, wherein the vegetable ail is soybean
oil.
[Claim 41]
The process according to Claim 37, wherein the vegetable oil
30 hydroxylate is alkoxylated with an alkylene oxide chosen from ethylene oxide,
propyiene oxide, 1,2-butylene oxide, 2,3-butylene oxide, isobutylene oxide,



The process according to Claim37, wherein the al koxyl ated veget abl e
oi | 5hydroxylate is capped with ethyl ene oxide. [C aim43] The
process according to Caim37, wherein the al koxyl ated veget abl e oil

hydr oxyl ate contai ns fromabout 20 wt.%to about 80 w. % al koxyl at e,

based on the weight of the al koxyl ated vegetable oil hydroxylate. 10
[ O ai m 44] The process according to Oafsh~37, wherein the

non-veget abl e oi | - based poI@XOI i s chosen from pol yethers, polyesters,

pol yacet al s, epishipealyBtnayelonexssieyaddes siyraneraxidey Ssyres eaikyenesiteses,
POl Y1 hi 08t he gy RRbYARIARTdrides) ma?gsf & ﬁiﬁ“o&uref’%{éfééﬂ oxanes,

pol ybut adi enes "« ol yacet ones. Clalm45 The process
accordi ng t o[@ris AZ37, wherein the non-vegetabl e oil-based polyol is

o o Sy ner ] e bideBsdudtBiding fo Claim 37, vilke il SROGRAEE (it o

Claim 37, wherein the non-ve ol ein {Ihe
presence Hf aydronybte isreapredoyitingttidei©dBie.cat al yst. [ ai m 47]

The process g@g%g‘jﬂng to Caim46, wherein the double netal cyanide
(DMC) cataly aJ zi nc hexacyanocobaltate. [C aim 48] 25An

aut onobi | e i nt er | De pracess accpudingioeClhiand’ srhvanein theadlkdxydatpd seddtaime oil

coating and t tic. k i n r LSl h et han
foam or el as Q@FQ#éd:gﬁbaﬁr\ﬂdem %Pé%tg@lsﬂmg%g%ra%;ﬁr@% t%‘éﬁ@‘ggﬂgéoka s
37 to 47. [ Clia weidltof e alkoxyated segutatie si hjjdroxyldke. pr epar ati on of an
alkoxylaﬁ d n gﬁi l e oil 30 hydroxylate conprising the steps of:
a) est abl i Shi ‘3 continuous reactor a m xture of a double netal

cyani de (DMC) cat Fie/mbcesschdegrifirxipl Glaied3 T, egeteibltie aon-vafctats ol-basal

LR, o Ok R B b DB R Dl RRRLR,

b) cont i nuous pylyestéretitiis, padyestar cathionaieedolyihioaiherss polyaiidese or nore

al kyl ene polyesteramides, polysiloxanes, polybutadienes and polyacetones.

16  [Claim 45] '

The process according to Claim 37, wherein the non-vegetable oil-based
polyol is a polyether polyol.
[Claim 48]

The process according to Claim 37, wherein the non-vegetable oil-based

20 polyol is made in the presence of a double metal cyanide (DMC) catalyst.
[Claim 47]

The process according to Claim 46, wherein the double metal cyanide
(DMC) catalyst is a zinc hexacyanocobaltate.
[Claim 48]

25 An automobile interior part, a polyurethane structural foam, a floor
coating and an athletic running track comprising the polyurethane foam or
elastomer made by the process according to any one of Claims 37 to 47.
[Claim 49]

A continuous process for the preparation of an alkoxylated vegetable ol

30 hydroxylate comprising the steps of:

a) establishing in a continuous reactor a mixture of a double metal cyanide
{DMC) catalyst and hydroxylated vegetable oil effective to initiate



oxi des; 5c)continuously introducing into the continuous reactor
hydr oxyl at ed vegetable oil; d) dontinuously introducing into the
reactor fresh double netal cyanide (DMC) catal yst and/or further
doubl e nmetal cyanide (DMC) catal yst/further hydroxyl ated vegetabl e
oil mxture such that the catalytic 10activity is maintained; e)
pol yoxyal kyl ati ng the hydroxyl at ed vegeﬁﬁ@ke oi | by continuously

repeating at |east steps a). througi.g’ d) to produce an al koxyl ated
veget abl e oi | hydPe¥GR@RKkylatighaf e vgrmYle gptabienglafieg intreguction of

al koxyl at ed veget ijFkl%nQiokid_QYr%W&&ﬂiﬁuéﬁ%&tﬁﬂﬁ 16conti nuous reactor.

[ C ai m 50] e continuous process according to C aim 49,

wher ei n t he get aontinugisly infroduelse intd thermostimfdusweactar ane aranarealiyleng

| i nseed oil, cottgagggd oil, tung oil, palmoil, poppy seed oil, corn
oi |, peanut oil and sdybean oil. 20 [C ai m 51] The conti nuous
process aBcorcdi ngcerdingbusiyrintodusing inde thetdostimetie redudter hyidtoxykatesby bean
oil. [Aaimb52] | aablegi: 'NE continuous process according to Claim
49, wherein the douﬁﬁ e fetal 25 cyanide (DMC) catalyst is a zinc
hexacyanocobal)t at eontinGbaslyin8iiucing into thElreactonteshudoublepmetabsmnide

according to d ai e| | Kk n Xl d en from

et hyl ene oxide, p o’@@? %%Yg@%tx%n é%r?§¢|§grg§p@92%ega|oc§§@g§ @“@ butyl ene
oxi de, i sobutyl eneatelystfarthepiydhixglatétbgetablecoitmixhes eneh that the, casdiyticene
30 oxide,,C5-C30 a-al.kyl ene. oxides, polycarboxylic anhydri des,

| act ones1%nd m xtﬁ?@@kﬁﬁ?@@ﬁ?wr Claimb54] -33- The conti nuous
process accoejli ngpdigoxghikiiatid®theityereiyiatédvegatdtyd eingy eotitiflaosty

ecording to O ai fPsaaRanseepna) el & PEsUGF o6 BABBRRY « he
al koxyl at ed veget adygetabde bil hydtooxatepsrel W t h et hyl ene oxi de. [C ai m 56]
) continuously removing the alkoxylated vegetable oil hydroxylate from the
15 cantinuous reactor.
[Claim 50]

The continuous process according to Claim 49, wherein the vegetable oil
is chosen from sunfiower oil, canola oil, linseed oil, cottonseed oil, tung oil, palm
oil, poppy seed oil, corn oil, peanut oil and soybean oil.

20 [Claim 51]
The continuous process according to Claim 49, wherein the vegetable oil
is soybean oil.
[Claim 52}
The continuous process according to Claim 49, wherein the double meta)
256 cyanide (DMC) catalyst is a zinc hexacyanocobaltate.
[Claim 53]

The continuous process according to Claim 49, wherein the alkylene
oxide is chosen from ethylene oxide, propylene oxide, 1,2-butylene oxide, 2,3-
butylene oxide, isobutylene oxide, epichlorchydrin, cyclohexene oxide, styrene

30 oxide, Cs-Cap a-alkylene oxides, polycarboxylic anhydrides, lactones and
mixtures thereof.
[Claim 54]



The pol yol made by the continuous process according to C aim49
contai ning fromabout 15 wt.%to about 90 wt. % al koxyl ate, based on
t he wei ght of the al koxyl ated vegetable oil hydroxylate. 10 [Caim
57] The pol yol made by the continuous process according to
Claim49 containing fromabout 20 wt.%to about 80 wt. % al koxyl at e,
based on the weight of the al koxyl at ed .vggpt abl e oil hydraxyl ate.

The continuous process according fo Claim 49, wherein the alkylene
oxide is propylene oxide.
[Claim 55]
The continuous process according to Claim 49, further including a step of
5  capping the alkoxylated vegetable oil hydroxylate with ethylene oxide.
[Claim 56]

The polyol made by the continuous process according to Claim 49
containing from about 156 wt.% to about 90 wt.% alkoxylate, based on the weight
of the alkoxylated vegetable oil hydroxylate.

10 [Claim 57]

The polyol made by the continuous process according te Claim 49
containing from about 20 wt.% to about 80 wt.% alkoxylate, based on the weight
of the alkoxylated vegetable oil hydroxylate.



