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ti WO 2004/ 096882 PCT/ US2004/ 012427 VEGETABLE O L
BASED POLYOLS AND POLYURETHANES MADE THEREFROM
WROYOBSR ) 1/ i i jjiiii * 1@6TAB2004/012427

Field of the Invention The invention relates to ——  — ————mm——

to make, for exanpl e, polyurethane foans Backgroun
of the Invention Pol yurethanes are produced by

Fifelatidonef TrRehyigacyanat es and polyols The fIrSt

| arge scal e 10 commerci al production of pol yurethanes

arose us ter oIs fromthe ester
condensa#ﬁ%nE é%??Bﬁ 5$Eﬁ¥ SOATRA%RS) Jefh@ds of making
veajetaiiiex Pasedapoldyolls ﬂakﬁakéﬁxf$&fbiéﬁﬁmé yurethane
%é%yester pol yol s were suppl anted by polyet polyols
ause of |lower cost and ability to nake a Mﬁde range
of 15 ponoIs Polyethers are made by pol yneri zi ng
! , X gegntibonved from petrol eum f eedst ocks
mnth actlve hydrogen starting conmpounds (polyols and

pol yani ngg) yuRb@hshn 9! Yoi %{lﬁh%befd"%gﬁ cHRVELQEENPEE

wi th castor” oil or castor ucts
Polydspewanates pRA2DOIYELY. f JEre ﬂ;e@@é@r@b |stcalleow
ofileg ey ar hQgt MTprolt d
© functF%%a?fsageﬁ%éﬁygfdagF?ﬁf554enptghhage eeﬁ ﬁaﬁgester
POLYORgKk ETRBI FBPseSES C st oo reastéwablod diols or
i t S
P°f@g‘%a?*2‘§t ey i i LI Befs S e
PoRYEskeR BPLYPLS qweke| Hponlantashdw @@émeﬁgea polyols

bebydEexyeS1 e FOOGEE ak tdb A9} ¥Q n@fkePs maleggange of

o ol AP tor AR watet®! oo TN

*166166*

eerman et al., specifically descri
| POE?AEFerrsP%f YEERPT R AT e Rya@odymerardeg Bpokidesing

(okheafss pniepivedNFESS | St 11 ety FéSliBg odiaNvi thescPive
h reactants far fromthe anounts O re ui red
VEFGPER AT T 1RSI FSPOXTHEL (RIS PBEr Rakveriges) -
only describe el astoners (crosslinked rigid
pol yur etkiiggied )pofynnrmathasier foemsl hatne Pedy ahdde IWith castor

oi§d9£t589t0§rgﬁf”é§§¥g§%é{s Castor o0il has been used in
rigid foams because of its low molecular weight (short chain
length) and high functionality (trihydroxyl).

Attempts have been made to make polyols from
vegetable or reneWable feedstocks such as those disclosed by
Peerman et al., US. Patent Nos. 4,423,162; 4,496,487 and
4,543,369. .Peerman et al. describe a method reacting a
hydroxyester monomer with a polyol or polyamine. However,
Peerman et al., specifically describe problems of Qelling,
which can be avoided by limiting the extent of conversion or
by using quantities of reactants far from the amounts
required stoichiometrically. Consequently, Peerman et al.,
only describe elastomers (crosslinked rigid polyurethanes)
from their resultant polyols. In addition, the presence of

secondary hydroxyls were described as causing sweating,
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secondary hydroxyls were descri bed as causi ng
smeating -1 [ I I O | [ I I 1

T T N P B A *00000g 4@004/012427

WQG@PAM@‘&%& PCT/ US2004/ 012427 wher e| n the pro

viysedrs the peodettaagpeatsf tb e cwsteting WHs AullTit icdGed,

| ow cost ewabl e initiators such as
tk%%cé?%ﬁggﬂgbgﬁﬁlﬂﬁﬁy,g ?ﬁ TSt el igitdators such
asr glivderbdth 5 a formation method and a vegetabl e
based pol yol that solves one or nore of the problens

f th th
above. | riS5oPilag Y NG Be qelREaRTE" Eoopprbifactoth
aa f@@@Efia@nemQEhoﬁ ased & \/oRyeipddlym [baisledt p@&&oge thaﬁegolves
e ans.in t absence
oh% o ﬁo{ﬂ% $E egﬁg LMH:E&T%&% %I*e l‘t'ﬁé'an\?’gﬁfl gHE ?F’r g’Pe of
tﬁ@ﬁ@céeéﬂr%h@dlﬁb@welonImsparqnamiass1towon&ﬁeba desirable

t¥egebabhe Qi be&éééglé?% tf; Qaéé?f (%%ﬁ%ﬁl%%%%iglﬁ# ngan ke

) _mxing an_1hitiator
ugpfinbal Beke| fhexibhke wel yhmtdeheafidansy égethbl abséhce of

ahasgenéV! l#&ﬂgner having at | east one of the '
grnulaqu% CH30-C-( CH2) mCHCH2-OH | ( CH2) n
I, 0 CH2OH CH30-Cl-( CH2) -CH-( CH2)
Summgn-pfrtheanvmtkoru—e 1, 20 0 CH2OH CH30-Cl - (
CH2) v - H( C}Q) r-CH ( CH2) r CHCH2-OH CH20H ( |
H2) s CHRA first aspect of the invention is a process to

make a vegetable oil based polyol, the process comprising,

i) mixing an initiator that is a polyol, polyamine,
aminoalcohol or mixture thereof and a vegetable oil
based (VOB) monomer having at least one of the formulae:.

0
I
CH30—C—(CHjy) n~CH—CH,—OH

I, (CHZ ) n CH3
(I)l CH,0H
CH30—C—(CH3) ~CH—(CH3) ,—~CH—CH,—0H
II, (CHZ ) s CHj3
ﬁ CH,0H
CH;30—C—(CHj) Vr—éH—( CHy) ,—CH— (CHz ) ~—CHCH,—OH
11T, CH,0H (CH2) s CH;
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Ir, -21 i; wherem n, v, r, and s are integers and
mis greater than 3, n greater than or equal to zero
and mtn is from1l to 19, v is greater than 3, r is
greater than or equal to zero, s is greater than or
equal to zero 5 and v+r+s is from10 to 18, and ii)
heating the m xture to a reaction tenperature, for a
reactign time, while under, a vacuum and in the

pr eseHE&T6f "an"anSunt’ of "dafaPy§t 1BGFEFLPeAD B f-6r Areater

10 thenyaget abl grebkckasadnpekyehuathereBrbhgnanpunt 1 s
of conmpound Il reacted is at |east 0.05 wei ght

per ceftomof 1t e J8get’abFedsrRtBaAsEHapoPyok pFoddeatert than
I'S uBgeéﬁhggdtBhQEeres'@%tFQEQFeEak §nt8 nghgintgnzero
ester group that can transesterify under the rPeaction

15 condit vemss The fmetmhd@ 6P flRe fAnhdst aspect

surprisingly may forma non-gelled polyol wth

sufficient hydroxyl functionality and nol ecul ar

wei ght iy onkating theximbkeukeamn2@ whgntheacteflpWirbhude, for
pol yi socyanate. The process even though perforned

under @vagagin Ry L& i WPLLat BPderhat vaeurd apel ani khee
e opreb el by afbubiie ke BEthaPsL B EALILR: Y3 dorm

to formthe VOB p The process; surprisin
makesthevekgronbgel béd WeBepobpdlyslevehewhén VOB amount of

o7 OupETEORAR J 1T £ SoREE baEn UL BFFEL NPy FBARATL RAFeent

the pe@cess kegBBadlunbgueba¥eB pelyeh, peBauecal ktof s

the VOB nononer is reacted, but wthin the polyol

t her eVBFET86RRANFARSX F S0l NARTAECYr SBpsS 6P £RBTain an
initi t a 0 e .eve u t -
30 anoaat "o VO WoRonEr | e P AR Cr R g e e dndRe pge! 2Eaction
st oi chpopetibosanount needed to react therewith. -3

The method of the first aspect surprisingly may
form a non-gelled polyol with sufficient hydroxyl
functionality and molecular weight to form a flexible foam
when reacted with a polyisocyanate. The process even though
performed under vacuum may use initiators that would
volatilize off relative quickly at the reaction temperature
used to form the VOB polyol. The process, surprisingly,
makes novel non-gelled VOB polyols even when VOB monomers
are present that have three hydroxyl groups. Finally, it
has been surprisingly found that the process forms a unique
VOB polyol, where all of the VOB monomer is reacted, but
within the polyol there are some hydroxyl or amine groups
of the initiator that have not been reacted even though the
amount of VOB monomer is far in excess of the

stoichiometric amount needed to react therewith.
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A second aspect of the invention is a process to nmake

a vegetabl e based polyol, the process conprising, i)

heating, in the. presence of a catalyst a vegetable 5
oi | based nononer having at |east one of the fornmul ae:
OCI—BO-C—(CHZ)miI—I—CI—IZO—I(CI—IZ)nCI—BI 10iti
H20H CH3O- G- ( CH2) -CH-( CH2) =-CH CH2-OH

?‘c%%%%ﬁg% 1T Oéﬁé%% %F&?%%Hgm%s & ma}ﬁe 2
wegstagnice el imle_,gelr,s el proce g eadmesridhed, 3, n

greater than or equal to zero and ntn is .20 from 11
to 19, v is greater ‘than 3, r is .greater than or

equal i)o izerting, i dreat®reddaie ofr equalc 4 o 2€er9 bl
v+r+s is from 10 to 18 until some portion o?yt he V@&;&a ©

nonométisl RAAST é%%@ﬁ%rftﬁ%eﬁﬁje]rﬂél%/t 23¢iQf the formulae:
i ntroduci ng an | nitiator ‘that is a polyol, polyan ne,
am noal cohol orgm xture thereof to the reacted VOB

nononers Qg gte_Lidu, f)orcg td%}gzre t enper at ure,

under vacuum sufficlent mthe veget abl e based
pol yol, wherein the anmo onpound 30 Il reacted
is at Meast 0.05 wei ght pe"f‘cnexg of the vegetable oil
based pol yol product. This aspect of the invention

has been found t# surpri §|}ﬁaﬂ make simlar -4 ) VOB

pol yol s evem;bhaugh e idttie hg[)ﬁ I{I_ d ter the
i

VOB nononers have, for exanpl e tial
nol ecul ar weight. The nethod is belig )ed o gi ve
I npr ové&d:control over the resultant rﬁ)l e ar wei ght

” CH,OH
CH30—C—(CHa) CH—(CHz)r—CH—(CHz) —CHCHz——OH

III, H,0H (CH2) s CH5
where m, n, v, r, and s are integers and m is greater
than 3, n greater than or equal to zero and m+n is
from 11 to 19, v is greater than 3, r is greater than
or equal to zero, s is greater than or equal to zero
and v+r+s is from 10 to 18 until some portion of the

VOB monomers have reacted and subsequently

ii) introducing an initiator that is a polyol,
polyamine, aminocalcohol or mixture thereof to the
reacted VOB monomers of stép (i) for a time and
temperature, under vacuum, sufficient to form the
vegetable based polyol, wherein the amount bf compound
'IIT reacted is at least 0.05 weight percent of the
vegetable oil based polyol product. This aspect of the

invention has been found to surprisingly make similar

-4 -
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5 of the VOB polyol that is formed. A third aspect of
the invention is a vegetable oil based pol yol
conprised of 10 ~X-A R '-] PREX-A-~ (lI) g and (I1)
t where Ris a residue of a polyol, polyam ne or

am noal cohol initiator; X and X may be the same or
different and is O, 15 Nor NH; pis an integer from

1 to ¥0B] gy s Rivegert HJuJA ]tﬁéj 1511%63"5%{‘ ac?déc? after
from3 to 8, t is an integer from3 to

the s&f® OPOEIIMORENeRs ARy s,s el e@tae@lef,r ommrre sgnmmntlal_

Foere ™ g e BT S0 50 B SBR i

CH2) \LH@Iﬂo(v(e@-Q)onrchHi- @%@&(Me%l@%%cﬁé%?ﬂ weight
r

|_H20HO'(EJ %hf)"?%ﬁ@lé(%sqhaé) dwHar@ed- n, v, r, s, a,

b and ¢ are integers and mis greater t han 3 n
greater than or equal to zero and men is from 11 to
19, v is gfedtérd Repe3t of $hyr datvemttian ior a egipdtable

Zer S | e Qe equal to zero and v+r+s
£91285Qe ¢ pfgty%& %@% rtllg%

10 is from als rom0t035 bis fromOto
35 and _c is fromO to 35, wherein the anmbunt of the
A3. con;@—t—@eﬁﬁpl s at |east 0.05 weight percent of the

VOB pg‘ﬁg I_jnd
(I) !

where R is a residue of a polyol, polyamine or aminoalcohol
initiator; X and X' may be the same or different and is O,
N or NH ; p is an integer from 1 to 5; q is an integer from
1 to 5 wherein p + g is from 3 to 8, t is an integer from 3
to 8 and A may be the same or different and is selected

from the group consisting of Al, A2 and A3 where

I
—C—(CHjy) - CH—CH,—0

(CHZ ) n CH3

B - o y
0 CH,0H
T C—(CHz) ~CH—(CH,) r—CH—CHz—O

(CHz) s CHy
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wherein (atb+c)/(p+q+t) is greater than O and up to
100 in the vegetable oil based polyol. It is

understood that each 15 or all of the hydroxyls may
react wwth the nmethyl ester of another VOB nononer.
As such, it is understood that the structures shown

above mgrely nodel the actiual degree of react4on
(i.e., ¢ne VOB nonomer hydroxyl reacted). Howeyer,
any or al® of the H abl e hydroxyl groups are
capabl e Q. cgsler ~f;he di 't he
pol yner i{zat |2(on ?’fhat_g( ?’6 Ck (éf;%g Eheﬁso t he
chain y occur not only at hydr exyl) sit e
depicted in the above structurgﬁ,{ but@ a% %I%Iﬁ/ of the

I:%dr,oxyl s of the VOB nononer. is also concejvabl e
atSmore than one of the avai I abI e hydroxyl 25 groups

o%‘ th VCB nononer may b %\%PQ ated. The vegret abl e oi|

i ?68 Bol Yol & 'mdy e Gged 979 dny SHppii GRS ohetchdt s
pekyelks ananusedn Examilas el ude e PRIYY WEhANE and m+n is
applications of all types such as elastoners, 30

681 Ags toadifesiwes, Featant $han ¢fi-d o den st am than or

lar, f Hlie f ti
SO 2 el T i DR U0 DS e

pise Seoim 1|On\t@nth8on aaries recken By troead®,i g ian firdnt iGattar 35 and

it Feom BERE) Blhariaie i “FeWD 2004/ soay const i tuent

RGT /al’ésa%%/tobz@%7 weAGHtY N9, M Glomr InRACt S
with the VOB nononer. The initiator may be -depicted
YerRd If dierhiita) /RExdns) Weerggertiey @han, QoramdH wnd @ 100 in

PG IS O RS T B RS P s
pal )adlls,ofpmlh}eamylm@rids amynoaagaholith Rhe methyl ester of
another VOB monomer. As such, it 1s understood that the
structures shown above merely model the actual degree of
reaction (i.e., one VOB monomer hydroxyl reacted). However,
any or all of the available hydroxyl groups are capable of
reacting under the conditions of the polymerization. That
is to say, the growth of the chain may occur not only at
the hydroxyl site depicted in the above structures, but, at
any of the hydroxyls of the VOB monomer. It is also

conceivable that more than one of the available hydroxyl

groups of the VOB monomer may be acylated.

The vegetable o0il based polyols may be used in
any applications that polyols are used. Examples include
polyurethahe applications of all types such as elastomers,
coatings, adhesives, sealants, rigid foams and in

particular flexible foams.



10

generally represents a linear, cyclic chain or
conbi nation thereof of al kane (C-C ), al kene (C=0),
ether (GO C |inkages or conbinations thereof. The
carbons within the 10 af orenenti oned chain may be
substituted with a nethyl or ethyl group. Generally
t he nol ecul ar wei ght of the initiator is at nost from
the nDIecuIar wei ght is
: ore—F £ —at | east about 60,
nDst preferably at | east about 90 to preferably at
nost 15 about 1400, nore preferably at nost about 1200
and nost Bh@f@?%wbéﬁ hBsedabelyo890°f Exkappag§ent
gﬁ%ggklbﬂ'ékétﬁ de! p§'99§ctﬂﬁ§p§ﬁt¥hgk¥§9£r with a
, 2-propyl ene glycol; trinethyl ol propane;
vegtaebyehoilobassdr hVOB) ; menomese; Theyteiviator has at
ﬁlka ediol s 20 such as 1, 6-hexanedi ol ; 2, 5-hexanedi ol ;
uPBfediol ; 1,4- cycl ohexane diol; ethylene

gl ycol ; dlethylene gl ycol ; triethylene gl ycol ; 9(1)
-hydroxynethyloctadecanol, 1, 4-
bi shydr oxymet hyl cycl ohexane; 8, 8-
bi s(hydroxynet hyl )tricycl o[ 5, 2, 1102' 6] decene; D ner ol
al cohol 25 (36 carbon diol avail able from Henke
Corporation); hydrogenated bi sphenol; 9,9(10, 10)
bi shydr oxymet hyl oct adecanol ; 1, 2, 6- hexanetriol; any of
the aforenentioned where at | east one of the al coho
or am ne groups present therein has been reacted wth
et hyl ene oxi de, 30 propyl ene oxide or m xture thereof;
and conbi nation thereof. Any of the aforenentioned
where at |east one of the alcohol groups present
therein has been reacted wth ethylene oxide or
propyl ene oxi de neans the active hydrogen of the -8 WD
2004/ 096882 PCT/ US20041012427 hydroxyl reacts to form
a pol yether polyol exenplified by the follow ng
formula: 0 R(ZH)p + P CH2 CH2 --~ R(OCH2CH2OH) P wher e
R is the sanme as defined above. It is also understood
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5 that the other al koxyl ati ng agents instead of
et hyl ene oxide or propyl ene oxide may be. Am ne
wo gdoaimsssaay al so be reacted wth the al koxyRGHYH04/012427

ent | ar ol yami ne initjators include ethylene

achli MU AEBB ot o 147 e e Kk P Fim SHEXURE. mopoter | The
1nblt§a&bﬁ0ﬁ§§rh1¢etdép‘i/@iélﬂ&ﬁﬁrt&me Hogammaecycl ohexane;

di et hyl ene triam ne; bis-3-am nopropyl nethylam ne;

and triethyl ene tetran1n§%ﬂgﬁenplary am noal cohol s

i ncl ude et hanol am ne, 8l am ne, and

triethanolamne. 15 Other useful initiators that may
WheeeuZedsi ¢l Ndeor pNH yari & ,p |a'r.d yan:iones oCfnabhaofibewolibd s X

r in U.S. ent 2216.344: 4,243.818
maf B8, LS Esalls op ALt parne At Ay Epgteedds
enBPombesabkypolyels nigoramines seldeatmédotl oohdbhe. 2R
gr 0 f QD yl [ . .
oo R LRy PapErentie. = "R sl iRohats, B gpubination
theuepfsef glkareolC-Q) 2-gkkend ddeC)gl gtber (C-0-C) linkages

I i Ql; 6-h 1, 4-
or OTIFAIEEERG; thérdos Tl BHEE Rrbobs I ERTRCERR L 7
afd!remla;zl:eneedgtlyem may ikt [epbed tylpdowith a methyl or
etlyd; ke Pefliral JEBdIBct o R LAE oS B i ciator
islatt- mpshyfroxyd2t tylayail?ddne; Prefegably, the molecular

gt I .
we&gxgrggy Ig%%% fé%§§$éﬂ£L§F&§ éregéeno}gegg %?%EEO:?Out
60bi mhydrpxgﬁerdnlylwoatacﬂ@mWaboutzﬁe hexpneferably amly mdst
avbfie 408! OhSPEMS Myf% Hosl-°8Bbul220h L8 most
al co e group as

or present ereln _ een
prﬁéacabaYmﬁthm@$hyﬂ@né:d%Mbe propylene oxi de or
m xture thereof:; and conbination thereof-. -9 WO

2004/ 096%&6%%1 flom&zzaweg eiRcBh@s ably the
nelﬁglgélggﬁgp.g;:é%gfl e?g-tpfr% VAU E;gygpglm ng?lg{:ﬁ;igjgiprquane;
pehtheeaul-ot oI pp@éhsmmm afiaridyie;t @llycéi‘bmxybmc&dedlols
suggP%g?rgtbﬁeigne Op%f¥i§f§gmgﬁloierxt2 Lutanedlol 1,4-

cyclohexane diol; ethylene glycol; diethylene glycol;

triethylene glycol; 9(1)-hydroxymethyloctadecanol, 1,4-
b1shydroxymethylcyclohexane, 8,8-

bis (hydroxymethyl) tricyclo(5,2,1, 0% G]decene, Dimerol alcohol
(36 carbon diol available from Henkel Corporation);
hydrogenated bisphenol; 9,9(10,10)L
bishydroxymethyloctadecanol; 1,2,6-hexanetriol; any of the
aforementioned where at least one of the alcohol or amine
groups present therein has been reacted with ethylene oxide,

propylene oxide or mixture thereof; and combination thereof.

Any of the aforementioned where at least one of the
alcohol groups present therein has been reacted with ethylene

oxide or propylene oxide means the active hydrogen of the
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5 sucrose; glycerol; ethoxylated gl ycerol;
propoxyl ated glycerol; diethanol am ne; al kanediol s
woz%blﬁ@)‘;gﬁ 1, 6- hexanedi oI 1 4-but anedi ol ;  PCT/US2004/012427

clohexane diol; - hexanedi o] ; eth | ene
By @F G0 TR FOT FoBPLYEr PREIDP LIl PyARAL Lhiad by the

foBramim®picmdldret hyl am ne; et hyl ene di ami ne;
di et hylene 10 triamne; 9 (1)
- hydr oxynet hyl oct adecanol , 1, 4-
bi shydr oxymet hyl cycl ghexane; 8, 8-

bi s( hydrmmme[; hy |D taH e, 0[-5+2+%, CR(BIHHSEROAE,) pDi mer ol
al cohol ; .hydrogenated bi sphenol; 9, 9(10, 10)-

bi sh dIOX thyloctadecanol 1,2, 6-hexanetriol and 15
wh nat | &G 6F. ﬁéﬁeﬁo?}éo]ﬁ?ef efktapty alfe understood

thé@ltihe’itdﬁhérs a&@doema@lﬁ@oagehb@ D SR E WS | SHYIGH oxide
gl ycerol; ethyl ene gl ycol propyl ene gl yco
or (BIRIFIPTSREY Beny| bbb shpwes may aldo be reacted

wi e nime raniyhiieltindl agbykene triam ne sorbi tol;
sucrose; or 20 any of the aforenentioned wher e at

| east one of .the al cohol or rou esent
hare o BkeBbneny Polatting, Tl A S e 2¥hY 1 ene
difaiopy erpentgd daamihet Ul et dtaeixiohatthe conbi nati on
the.initiator

t her eof er.abl cerql, .2
i RIS ey CLGERgate St BRTHR ORI i Y Lene
tri&.ﬁjﬂfﬂ’-olbls—ﬂr—laﬂﬁmbb&bpﬂl ghyeﬁymlﬁ hand atrddthylene
entaerthritol, propyxylated pentaerthritol or
tetr g% t hereof. Surprisingly, using the method of the
present invention, it is preferred that an initiator
i s usedExeaplhay aBSinealtehsls dnelserorddanoipdiory |

a1 YpARAaly) Ui Bennorpyferol). I 1s

SUrpristng, ’because e reactiron may cause the VOB
nmonomer to react, for exanple wth glycerol, in such

a way tRiherhusessll inhtiaters diiat adY besasegoiipsiude

po 1§t pdle_,%&m%%ﬁ%rpehmbamebﬁ&yé egediOiieBtid @ASE. @RRent

e primry droxyls of the glycerol, has not
Nog bl 1AL th @ AICHLE. bl 6Das BEGHES Britioh Far. No.

1, &K§75&2004/012427 nononer, but the secondary hydroxyl
“has. This is further

Preferably, the initiator is selected from the
group comnsisting of neopentylglycol; trimethylolpropane;
pentaerythritol; sorbitol; sucrose; glycerol; 1,2-propylene
glycol; 1,6-hexanediol; 2,5-hexanediol; 1,6-hexanediol; 1,4-
cyclohexane diol; 1,4-butanediol; ethylene glycol; diethylene'
glycol; triethylene glycol; bis-3-aminopropyl methylamine;
ethylene diamine; diethylene triamine; 9(1)-
hydroxymethyloctadecanol; 1,4—bishydroxymethylcyclohexane;
8, 8-bis (hydroxymethyl) tricyclo(5,2,1, 0% ]decene; Dimerol
alcohol; hydrogenated bisphenol; 9,39(10,10)-
bishydroxymethyloctadecano1; 1,2,6-hexanetriol; any of the
aforementioned where at least one of the alcohol or amine
groups present therein has been reacted with ethylene oxide,
propylene oxide or mixture thereof; and combination thereof.

-9-
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35

descri bed bel ow. The VOB nononer is a vegetable oil
based mononer having at |east one of the fornulae: O
- ( CH2) mCH CH2-OH 5 ( CH2) n CH3 plor3266iid ek

wozo@_@@s -( CH2) -CH( CH2) r-CHCH2-OH Il (C H) s CH3

, 0 C}ﬁMaiéJﬂﬂéﬂgrablﬁ*EheVlﬁ%tiaﬁ%ﬁ)1é séjécﬂéaiﬁrdm the

n,

ToUB e L AN 198 SeoPEREN IS Yre s Lat P eneIee Slycol;

trlmtﬂ:@imlﬂﬂ‘@’aﬁ wwaewtne&eoapdeﬁnmsaié@m 11 to
reater th er t{;an or

pentapnirt et < Finadp R R BhUaRt  BoL PR B +5
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et.abl.e oil onpr |

a1y ol it N oA kBRSO DTE ATV B A 146 hepgasdiol,

1, 4Ww$—mlumh;ﬂéo&ide Y mw@cmécﬂtdly, acid
t.he f.at

etnplend R AiEEaghe 8T50aT; (LA RM & glied y Whs-

3-ahReSdr el CRsdIn attdwl; eebhgmmemf&eimepl dagtetydldree
oi]s ar :éo th se th bd at out 70 percent

trigmig i 4t : 05 a&EF Nbf£ preferably,
bls]wdzrobqgﬁtt&ima:}cullom:@hes 8ag- Ieast about 85 percent,

vis [P R0 Nader iRe 2ab Bor ifvend” G5 atconol;

hydﬁﬁ@%ﬁéﬁéﬂ%ﬁhéﬂﬁ@ﬁd&20@4ea12420) wei ght unsat ur at ed

oisuR R Fhar T AT A ger anr 8 BeroSRFRE 0™ o) any

. comhﬂﬁ&ﬂldnnﬂhnreuf¢ be used. That is to say, for

Even more preferably the initiator is selected from
the group consisting of gl&cerbl; ethylene glycol; 1,2-
propylene glycol; trimethylolpropane; ethylene diamine;
pentaerythritol; diethylene triamine; sorbitol; sucrose; or
any of the aforementioned where at least one of the alcohol
or amine groups present therein has been reacted with-
ethylene oxide, propylene oxide or mixture thereof; and

combination thereof.

Most preferably the initiator is glycerol,
pentaerythritol, sucrose, sorbitoi, an ethoxylated glycerol,
propyxylated glycerol, ethoxylated pentaerthritol,
propyxylated pentaerthritol or mixture thereof.

Surprisingly, using the method of the present
invention, it is preferred that an initiator is used that has
at least one secondary hydroxyl or secondary amine (e.g.,
glycerol). It is surprising, because the reaction may cause
the VOB monomer to react, for example with glycerol, in such
a way that the resultant vegetable oil based polyol has at
least some polyol molecules where at least one of the primary
hydroxyls of the glycerol has not reacted with the VOB
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exanple, palmtoleic, oleic, linoleic, linolenic and 5
arachidonic fatty acid al kyl esters may be used to
woz(ﬁ)%ms&?e VOB nononer di rectly_. It is pr _efﬁlf'f/@g}hom/muﬂ

owever, to use a vegetable oil as previously
mongwer: i betd. tReefecordavedrydtdeyl didss, | mblisdés Fakther
des%#ggghe ?% safflomer cotton, linseed, peanut,
0 santl owe canola rapeseed, corn, palmoil or
10 conbi nation thereof More preferably, the vegetable
oi | is BThes¥yB mepdnemers aaegegabder nilr bpsséemoniher
hav%gCQEb;LEQBtOBnetJS‘fr@l&’é £ 1y.eferably, the
vegetable oIl 1s so ower, canola oil or
conblnatlon thereof. It |s under stood that the
veget abl e i@l may be obtained froma 15 genetically
nodi fi such netically nodified
soybeaclﬁld sunfﬂ m aﬁcé%%lgﬁ The unsaturated fatty
acid al kyl esters t be forned, by any suitable
pragess such as tho 43 in the art, into the VOB
nmononer (hydroxynet hyl esters). For 20 exanple, the
hydr oxynet hyl group nay be introduced by a
hydr of ormyl ati on process using a cobalt or rhodi um
catalyst followed by the hydrogenation of the fornyl
group to obt@in the dygrwxynmet hyl group by catal ytic
by ‘cheni cll reduct]on. Procedures to formthe
hydr ox FsPnyt oeEed valrE (882 hesCRir e 108 U. S. Pat .
Nos. 4,216, 343; 4, 216, 344; 4, gg 945 and 4, 229, 562
angyin particul ar 4,083, 816. file) aefan processes to
form hydroxynmet hyl esters fromfatty acids may al so be
used such as described by U S. Pat. Nos. 2,332,849
and 3,787,459. 30 In formng the VOB nononers, the
fornylated fatty acid alkyl esters may be conpletely
fornyl ated orgonly Fﬁﬂﬁ%dﬂ ly fornylated. That is to
say, the fatty acid al esters of t he particul ar
veget abCE38t TTE(FH:&V‘&C%'O'#:HZF Heflalns QEGHa QR
(C=C) bonds. Preferably, however the 35 amount of
un;g urated bonds renmi ning afte H?%?nylaf'%h)ﬁgﬂas
2004/ 096882 PCT/ US2004/ 012427

where m, n, v, r, and s are integers and m is greater than 3,
n greater than or equal to zero and m+n is from 11 to 19, v
is greater than 3, r is greater than or equal to zero, s is

greater than or equal to zero and v+r+s is from 10 to 18.

The VOB monomer may be of any animal fat or
vegetable oil that is comprlsed of triglycerides that upon
saponification with a base such as aqueous sodium hydroxide
yields a fatty acid and glycerol, where at least a portion of
the fatty acids are unsaturated fatty acids (i.e., contain at
least one carbon double bond). Preferred vegetable oils are
those that yield at least about_70 percent unsaturated fatty
acids by weight. More preferably, the vegetable oil yields
at least about 85 percent, more preferably at least 87
percent, and most preferably at least about 90 percent by
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described in concurrently filed application titled
"ALDEHYDE AND ALCOHOL COWVPCSI TI ONS DERI VED FROM SEED

having inventors Donald Morrison epcplisionsnizazr
WOZ@ k@?sney docket nunmber 63104, and US Provi si onal

welglyl uogeityraned 66L495a668s. fiteds Wddstdod 2898 and

d ovi si onal |.i cat,ion
;peg&;f:i %r %@% ?/8%5'? 8 ?Egg‘é éo%,n Trﬁore&ﬁa%?’é@ Rérlei Anipgpl fat
or ﬁ@hfepéhe@ spfiree mag battgedci drmwwsh&:s:th eay, ﬁlfgr

re ogenated, s at there is
X g'l ra g'ﬁ{é{s:!sggﬁ ?él fg%% ?:gln%?]heflhc H‘rﬁ‘ﬁaﬁfléf:eanﬂonds
ara(:hlélonlgofatar:eaan@u@llsyhtesmsris anadr pleefugedbky BO6rm the
VOBdﬁbﬁ8h@9|81fQEEf s of¢ ﬂgég; gggevggg?ﬁgfgﬁ§ a

and the initrator are mx
vegghpbdgi 0abl @s neresicusly @admslmcknomelfarreﬂevagétable

0 | e [ ir g ci 15 The Vi
oSECLEIAN) Ceo ) BRARLELL 400 L AL Bl TSR
Peapphpephivice, StBEleweracania,i rx@paﬂheﬁe godey palm oil or
n e t.
comBaEHHInANhifeo F NGRE Wi lrefl SIRUY' yBho ARl AP 45
SOYy eGBRF SAWEY enprRtaur ecQutat Ila@eémeldoyedi |er ccbminlnatlon

thef¥8fD! eMo@tf;B’f% ﬁﬁ?]ﬂ; 39,4 b @blj_rgng ure |J%§I at or

and catal yst € reacti o tenpera
Sunféaues) | ganela call eihsambisGCion &beuneo800CTt when

unddsiPeo@ thdt OEhé'J%EﬂHBl%atoﬁlly%y éegﬁggg}gd EP&n a

reaction t enper ature 1s at | east a
gengifal by godbiied proasdsm. £80G, aﬁogenptm@lhblmochltfled

soybéas! SARoiowWdOGt a4y eferably at nost about 250C,
nor e preferably at nost about 220C and nost

prefera at rmst about 210C. ' The catal yst may be any
sui t abl % fasty aeid alkyheshRrserk may be

formed alytare. Sglltalhlnﬁin%‘)ace@@ baaﬁt &s ?ﬁé%% Mléiovfrﬁ .i% the

K2 or_conbi nation theyepf. n a
arty, Je%ﬁ? r'@%‘:‘gﬁ E’é(dfﬁmgf‘yf esterslenz ViRF
example) Ve mdzfm%anék?rﬁas @rgwpl mhygbé omtfcbm;cf@aqsy QN

re to _be bel ow,about 1 ahou

nyar GERERR T r Drticet, WaBG ) FORRLE rer e Satalyst
followed dorihd erygirogeugaripnt bt thé3formyl group to obtain
the hydroxymethyl group by catalytic or by chemical

reduction. Procedures to form the hydroxymethylesters are
described in U.S. Pat. Nos. 4,216,343; 4,216,344; 4,304,945
and 4,229,562 and in particular 4,083,816. Other known
processes to form hydroxymethylesters from fatty acids may
also be used such as described by U.S. Pat. Nos. 2,332,849
and 3,787,459.

In forming the VOB monomers, the formylated fatty
acid alkyl esters may be completely formylated or only
partially formylated. That is to say, the fatty acid alkyl
esters of the particular vegetable oil may have some
remaining unsaturated (C=C) bonds. Preferably, however, the

amount of unsaturated bonds remaining after formylation is as
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WO 2004/ 096882 PCT/ US2004/ 012427 woul d be degraded by
"the higher tenperatures using tin or titanium

WO 20680008s8St s. The reaction tine, simlarly, PSTASPONIEAR
on,.the , variabl es descri bed above for the reaction

desgq dreenairEsndy (i legharpisgattomititeked HYARHYDE

AND 1Ax.aoHOLH @mmm DERROED RAOMOSESD d¥Hd er ablYngt he
reactl on tlg is at | east about 15 mi nut es, nore

inveRtqrs MMt MorzdsomEht 230 nthtRERSY m’%efpr%e&bl y
631, lasstuahadvibilbowl heppieheiak! No atgdnsds, ggoutriheg -

ho , re prefer at _nost_about 9 hours and to
Aprﬁogss pritSr #Rd, CQPCIH‘%FnEEJXu 1Eeq R Pry ksi9Ralhe VOB
app]QLQiaMﬁon idldias nkepiriloeiRg thateftom, Slrﬁddztﬂd&%_lt_:héd"'@iereln
a vacuum isis

reaction be carried out
by ]’e%%F wheten hbe fatExt 6Flgsawjat%%*@raﬁt anee

forniyﬂ@idd) mﬁéﬂweahmoguﬁlaaéal esi@RNEhdithathdhe is
Jgnitiator wl 5 volatilize off entirel

s ARING sy 8T P REmERALRS ST O C o s (e
traaTmroml vaﬁ;cm:@m Eﬁﬁl pxa&@ﬁ&blwldé&ac’ddﬁl}é alefunits of
cer.ol, the glycerol in the reaction vesse m nus
unsa(gci%a%@ﬁ%noner woul d be vol atilized off under a
vacuum of about 20 torr in about 120 mi nutes at 200C.
GeneralI‘lhye VQB mbnomaruammiisheitmmfattoabam’e idftetioor.
vacuum t |least ab ut 5Q.torr, nore.
vlerde] Hoshen By, Ao, i kRl pERY A eSdHge g i
the @maf.er rF@dr eadan@ﬂeents,lmpaet s tutminy nwhemﬁfmd:@na
volatile initiator, the VOB is placed in the reactor

under glg VB8UH8h I:h&éejaﬁél%otre%%r ﬂ%HE‘édf 26 &

perlod time surficient to transesteri
reacijien sermpgiragmyent for ahtesoBlomdHaer V(helg unger] aast

vacxﬁﬁplé&ldlq.np%'h%eEEeQEnEEeofS&ﬁrargcgtﬂfﬁp%f %f éaQ%.l\}%

nononer have undergone transesterification) and

suf f§dsadudet Ifpronshenvepgtable sbagrit Paly dlor mThige reegtion |
temﬂ@:la){:qre hathiis BRbNBYed! LOWSES O RInRAleS € aC TR oflf of
he nol ecul ar = wei ght W t hout substanti al | oss of a
the W&Baﬂqn@m%t iaisiatorhandnerial it c vl e Feachies
u tiLca okl PO a
temg %\{/r%t qgofg%r@%aggy LEal XOEMING Mokl PoOhnbht 2648
when using a tin or titanium catalyst. Preferably, the

reaction temperature is at least about 150°C, more preferably
at least about 180°C, most preferably at least about i90°C to
preferably at most about 250°C, more preferably at most about

220°C and most preferably at most about 210°C.

" The catalyst may be any suitable catalyst such as a
tin, titanium, enzyme catalyst (e.g., lipase), carbonate

catalyst (e.g., K;C03, NaHCO;) or combination thereof.

In a preferred embodiment, the catalyst is an

enzyme catalyst, such as lipase, which allows the reaction
temperature to be below about 100°C to about room temperature.

This in turn allows the use of initiators (e.g., sugar) that
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is particularly true when the initiator is volatile as
-14 WD 2004/ 096882 PCT/ US2004/ 012427 descri bed
wo 200§/@¢82us| y. The amount of catalyst nust b@C3q1p2004/012427
m ni mum amount to effect the reaction between the
wouldibe¢ adegraded byoshe hdgbers tENPeraber§s i g \tim or

tit%r?mggaﬁ%‘%\@ pol yol . The anount of catal yst

exanple, on the 5 particul ar type of
catal yst, VOB nononer, and initiator, GCener
atin d&%l%@cqwneﬁéméyeﬁlm%%%ﬂ%wo’ﬁt ‘?Her@:?crﬁ

f‘ébi & d W RRMAR 2heMpshcabont er&&@ﬁhtﬂﬁfﬁ
var ﬁ?o? tlnetothetotal rgact?gﬁm t by

Gengraiiyantye EHES dfod 16RSt ﬁbe’éFaWs‘Pl?‘ét%? FR A most

o e e oo T
a east _about 1000
abowt of o MEIYCeE ., e DHRAAC0¥0ALpREaRbr BB er 0 dIHLSS:

mor8P5te EAA1) 500 Bt Hivutl inheatratysSprebyrdslynyt most
suitable tin catal yst such as those nown_ in the ar
abowkekd| BPYrsi ML AsAferabdyl ade™Prh ?‘g?l)lt 1% %%Y%%oaarfée

mos%_ réEbraretdy I hent aneaite 5 dowkyl tin (1V)
E a;JrateI ang ofahe][ tin catalysts which are S|mlarly
unctionalize referably the, ti t
(1) OFQ afryam &he (VPR PoLYelet bl ﬂ%%talé?ﬁ%f éourgq b"{}{]agﬁ it
is %gﬂtibXQ tﬂé£aﬂﬁé“ﬁéé&ti&ﬂ”ﬁeﬂ@hk@ﬂeﬁheﬁEOﬁndéﬂ a vacuum.
ner al when a titanium.catal is t he
Thlarman@ven EREQI YRere £ha Indddaty oa? xa@gﬁbﬁ%t%‘t athe
reaBPsbn 2BRHEr286Fe PP datEicgeatlt thhantben fnithetor will

total reaction  mxture. Pref b
vore g Bspacagh: aliarilt e s RSBy S0 PPNl ol cne

totB&:Egrégg%LMnaﬁ:n:x@a&id@bQiﬁe Seuumn 25oandxample, when the
a

01 ks GEOEOOR SDYBEE B Hor ey aB1 st reneridpYydheel
mind80@hpPYOB MbRoket auduld G atqzatmaye@e o&fiyunder ap| gacuum

* such as those known in the art. t '

of @bpwty?fps tPRE| 4BeaPPRant 2 DiTBILES 93“?8@5)&:[ Iégﬁé#ﬂlyf

the b%éﬂhﬁni%e5531§899t956@€ 100 Bt 30Pﬁ@ﬁé@ﬁb&§teh¢ vacuum
functionalized titanium(1V) aIk a%ci Eeferablygh

is it diai ehPREySD Lort| oA mPeeratly che”vEctlhY1b"Ee

least about 20 torr.

In a preferred émbodiment, particularly when using a
volatile initiator, the VOB is placed in the reactor under
vacuum at the reaction temperature for a period of time
sufficient to transesterify a substantial amount of the VOB
monomer (e.g., at least about 10 percent of the ester groups
of the VOB monomer have undergone transesterification) and
subsequently the initiator is added to form the VOB polyol.
This method allows for precise control of the molecular

weight without substantial loss of a volatile_initiator.

The amount of catalyst has also been found to be
critical when using a tin or titanium catalyst solely. This

is particularly true when the initiator is volatile as
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tetrai sopropoxide. The ratio of VOB nononer to
initiator reactive groups is typically at |least a
WO 2064/06g8hi onetric amount (i.e., 35 if the i RCIT{USEWH012427)

nmol e of glycerol, the am)unt of VOB -15 WD 2004/ 096882
des EEHRG RN IPUAY?  FoRoRBPURE af Fagalvar Tois g Fage

min éﬂﬁﬁﬂtZQH)efﬂ@é%fQh@bkéabﬁﬁoﬁabé@w@én\ﬁﬁbfﬂﬁﬂﬁﬂﬂtor
to initiator reactive _groups.is at

and 57QH aRmBER SYILdS epbdt qﬁlcgbﬂénm nﬁ?%fjp"r%f"eﬁ%m%ﬁ at

pol)%@f‘St rﬁt@tam&rﬁd%mttaayeteaabbudgt f@ﬁséx&npa]l@utorﬂﬁghe
0 preferably at nost about 50, nore et erably at
par il el P RE FRFHISE pVOPPABPYSR:  FRSt  BGHR

I't has been surprisingly found when using t hese
hi gher geaidred 19yewhenhantiracatalysi tis siglyedhorize

| haVin nul tj pl.e .hydr

amoweR \F GREF B dnds GRaeT] SERRTnan0 GBrT et Qaﬁ%%%etx out
‘25 odl) :n %tg% ??% \r/]&fé?il’g]:fd’rﬁimyugig tioh eh&etbodl ofeabelqm asirture .

[ as n.sur di
PrefeERibY v otherm fr‘fé& F% g %? iI?‘éa %lgéé"egaégr
ppm?L%%ffaﬂgﬁi?éilraﬂlq{ R 1Ry a.bedtosoa pohyahd nodEc ul e

east _one
pretarahi gt Pt or it & 000 cben o BF SRR A Fy 4 °4*ﬂ
abml’qlt(:e ;%?@%Q?]ﬁ{moﬁ@tpﬁﬂeﬁmw atambstreabgit el F 28 i prmf a‘ilthe

a

tin @&E@W% maY, ﬂes arf%S 1tR.tb|1% YOR IQ?‘:X?% gsf?fl)qr%'&%%e
mowﬂeiﬁ thésastr eSH:thplafrya tial ycaltalyetgaamnqbu@qa tin (II)
oct SHpREEL oPhR! (r1 4] Ahfinelea0daXe MRYDREY L NesATBY !

an |n er from1l
diléaratef a:sdamthemegm dauaiysttsowmzs wﬁéré nipanly) is

I fio d b
funizﬁkogg}ﬁbzg& dlﬁérenafglg} 3:%%5 sél ?gg S%9F ?o?ngttﬁléﬁ %)p ©
octanoate, tin (II) 2-ethylheptanoate, dibutyl tin (IV)

dilaurate or combination thereof.

Generally, when a titanium catalyst is employed,
the amount of catalyst is at least about 100 ppm to at most
about 2500 ppm by weight_of titanium to the total reaction
mixture. Preferably, the amount of titanium catalyst is at
least about 250 ppm, more preferably at least about 500 ppm
and most preferably at least about 1000 ppm to preferably at
most about 2000 ppm, more preferably at most about 1500 ppm.
The titanium catalyst may be any suitable such as those known
in the art. Exemplary,titanium catalysts include titanium
tetraisopropoxide, titanium tetraisobutoxide, or any
appropriately functionalized titanium (IV) alkoxide.
Preferably the titanium catalyst is titanium

tetraisopropoxide.

The ratio of VOB monomer to initiator reactive
groups is typically at least a stoichiometric amount (i.e.,
if the initiator is 1 mole of glycerol, the amount of VOB
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consisting of Al, A2 and A3 where -16 WD 2004/ 096882
PCT/ US2004/ 012427 0 tC ( CH2) mCHCH2-0 ( CH2) n

isa CHOH Or G -( CH2) eCH(usE2P12427
0/6 _
woz2 C2-0 (I H2) s CHB AZ is b O CH2OH Cl - (CH2) v

mondetC}E)at st CH2joresCHCER @t @PBOHabobt HR)Os CH3 5

Pref\gﬁé.glrylwgrreat%{ebr dk V6B fondned £B %ﬂgﬁfaeéf rég@t[gﬁres

S grea , N greater an or equa
groups ol mnat nkeasts 3 r omrel preferebly at Yeast erbolarh 3,ewen

mocb o SLEGLBIL) 100 Pl k071508 oty 5201 ERUELY W cant

aboﬂgoh@ﬂ tm)pfef¢rabiyrannm@stoaesuénEOG nere prebtexaply at
t

mOS§ ecu‘fe O'f ﬁ?‘%eﬁw\rgegglt aﬁ)%é%gll? %ggggseo%%ﬁlt g?% noItt has

been| $ummamlly(mw1'(q§1+qlﬁlpgl §h§§§ug €5 Hdbigs WEn

whehn éé@& g%df@g & Qidg gm%%@rpaw@hg e Brb By dRsart )

10 IS trve o nononer tOInItIatOI‘
groupammmee:gs ouperem @ VOk pelypdf BpyehechipbacderRat tife

nonyggﬁfga itg.@ portion of the polyol being
conprise of A con Ituent. This particul ar

enbodi ment i s preferred because, it allows the

pol yol When emnlayiad ¢ srsRed-aF Vies Jovry gysggyyention,
it ﬁg%leV|nOéﬁ£Bg%gan ﬁWQhQ%%He&%HCEhQEahlVMBWbblfbl may be

a sufficient nolecular
formed that has at least a portion of the polyol being

comprised of a polyol molecule that has at least one
jinitiator reactive group that is unreacted even while the VOB
polyol as a whole has a VOB monomer to initiator reactive
site ratio of at least 5. That is to say, the VOB polyol is

.comprised of

(I) d (I1)
where

R is a residue of a polyol, polyamine or aminoalcohol
initiator;

X and X' may be the same or different and is 0, N or NH;
p is an integer from 1 to 5; q is an integer from 1 to 5
wherein p + g is from 3 to 8, t is an integer from 3 to 8 and
A may be the same or different and is selected from the group

consisting of Al, A2 and A3 where
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wei ght for use to nmake, for exanple, flexible
pol yur et hane foans using the VOB polyol as the sole
pol yol reacted with an isocyanate to for
Woz%ﬁi“i)‘ﬁmet hane foam Preferably, the 5 amu%ﬂ%z?oﬁglzﬁ?
constituent in the VOB poly is at |least about 0.01
- wei ght percent of the total OB pol yol, nore
prefgraply the anount is at | east about 0.02 wei ght
per centc—(oBist Joef etgbd | east about 0.05 wei ght
percgnt to preflerably at nost about 25 wei ght
percent, nore preafgpap,y 10 @t nost about 20 weight
- percgnt and nost preferably jat nost about 10 wei ght
Al jpercent of the VOB polyol. Wien the VOB pol yol
contains A3, (a+b+c)/(p+g+t) is greater than O to
about 100. Preferably, (atb+c)/(p+q+t) is at |east
about 0.25, nore preferably at | east about 0.5, nost
15 preferably at |east about 1, to preferably at nost
abouf” 50, nore preferably at nost abput 25 and nost
prefeably at gesbr about 20. In another preferred
enbodillrent wher enploying an initiatpr having, for
exampice(@HgbcoRdar R\t GkyiClerOamine, 20 the VOB
pol ypl may have a portion| of the VOB pol yol that has
a stfucture R-X-A- ~ P wHeiad s£lHsl east | one X' -H group
is ajprimary hydroxyl -or prinmary amhg and at | east
A2 pse X-A-His located at .a position 25 corresponding
to a secondary hydroxyl -or secondary am ne of the
initiator. Preferably, the VOB polyol is at |east
partially conprised of the above structure where al
of the X -H groups are a primary hydroxyl or primary
amng and all of the X-A-H groups are |located at a
ition correQﬁgaﬁing 30 to. a secondary hydroxyl or
4§ry antng of the initiator. The VOB pol yol nay

be (6H Pbﬁ(‘}tleaﬂ?es('%)rr €iGg T with a
pol yiisocyanate such as thpse known |n the 18 WO
2004/ 096882 PCT/ Us2004/ 0198ZH art“ﬁﬁ)ﬁéﬂknpmn met hods
ke such pol yur et hanes.

%]

., —C

wherem, n, v, r, s, a, b and c are integers and m is greater
than 3, n greater than or equal to zero and m+n is from 11 to
19, v is greater than 3, r is greater than or egual to zero,
s is greater than or equal to zero and v+r+s is from 10 to
18, a is from 0 to 35, b is from 0 to 35 and c is from 0 to
35, so long as that all a's, b’s and c’s in any molecule of
- the vegetable oil based polyol are not all zero and
(a+b+c)/ (p+g+t) is about 5 to about 100 in the vegetable oil
based polyol. The (a+b+c)/p+qg+t) ratio is indicative of the

VOB monomer to initiator reactive group ratio..

In a preferred embodiment, the VOB polyol has at
least a portion of the polyol being comprised of A3
constituent. This particular embodiment is prefe:red,

because, it allows the polyol to realize a sufficient
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Preferably the polyurethane is a flexible foam More
preferably the polyurethane is a flexible foamthat

WO 2 JB ocggen formed by reacting the VOB pol yalcd2b0412427
polyrsocyanate in 5 the absence of any other polyol.

hydifbayli §unotseuya1htey Ve 1l pagndleviiagt BessbFicpenyoholéeular

welgﬁﬁﬁg Qe MR L e T4 &aiplf garﬁeggggﬁgwbﬁﬁ@&

have a wei'ght avera nmo
foambou51ﬁ§Othe 0B o In DGR uheefseﬂabpylyqa@ rﬁ@cv\edg‘hxth an

lsog?’%?gelggbﬁl &%eas cg%}%fe%g%gl gﬁo??ggégéera r@he
amounasofabbetA3_2©n§nsbltpmfternabltweavoﬁnwla@éuts 3p, {)@@St

ool F TR fofle o ST sy En s pors,

prefheahlp pryQMOmnxzns|aﬁ“Lpa§; aheuiuPpP? svayeht tpercent,
mosgeﬁgggefgpigygg i?%out g’qﬁ(g d@a%bﬁggthbgbcgﬁkeﬁglar

| S™ W ati on ols of the
prefarabilyoatmagst;eamletd % twelgir D@ﬁ-’cﬁ‘mér a@@?-’ ej pegferably

at %8{5@3 Fﬁgﬂgm%f%%pgp@féeﬂtorantdqﬁlogrtoﬂkl%?:'éfﬁblﬁ?fat most

Any of a range of additives
abosuuc hozweaghbl pam’:ngntageflt@e B @del -sur f act ant s,
cel | openers colorants, fillers, |oad bearing

enhancegg '%ﬁ/gfolwh co%%a&ﬁBOMWEKaFBerP}/ fp+g+t) is
wat er, |nterna rel eases, antistati

grea.te.rntba@bpamag]@w% 100hd deferaidivy i Jé§g+ﬁgzm+%t) is

at %'%Q%% akbliked. b8, tﬁ@rérﬁr@f@:amqf lalt \Mehbtnabbetsoope most -
5 of the inventlon. V\hllethe%;:u ran

preferphdvants IRAFENARPRE 1y pfe &Y §l?&yl t W8SF ofREEF on? -

moref pRelEkuEslbage hearsaBsee a5 eind moser paiefiesablachanhsst
are preferred for foans which have high percentages
abogit ¢8get abl e based pol yols as the 30 pol yol conponent
of the foamformulation. In particular, in the

formati mﬁ aﬁof:hemjsﬂ:@ﬁshaéﬁ;teurd:lodflmmt Whgh efpl ey bpg yan
al kox Iane s rfact ant suc tpg%}l]y S
1n1|tﬁ.at§% MY 1 g Saeg %‘fl Fexd Ik;%é %oa%%gal has oltSEfline,

thd WO geillicdnapyohavei scperthot iaf theaio® @olyol that has

unexpect edly found to greatly 35 enhance the
a Sﬁrd’g’fg:l“ﬁ es of flexible slabstock foams made when

eai
ic —H]

where at least one X’'-H group is a primary hydroxyl or
primary amine and at least one X-A-H is located at a position
corresponding to a secondary hydroxyl or secondary amine of
the initiator. Preferably, the VOB polyol is at least
partially_compriséd of the above structure where all of the
X’'-H 'groups are a primary hydroxyl or primary amine and all
of the X-A-H groups are located at a position corresponding

to a secondary hydroxyl or secondary amine of the initiator.

-The VOB polyol may be used to make polyurethanes by

reacting it with a polyisocyanate such as those known in the
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-19 WO 2004/096882 PCT/ US2004/ 012427 100 percent of
the polyol side of the foamis nmade from VOB polyol.

woz@é@%&ﬁi ants which are preferred are those p@ﬁbsﬁa/mnn

avai | abl e from Cronpton Corporation or other
artpuks;tnlg kpewdametbbds niso grnae edicl o lyusielthenre . noi et y.

rrefhensyy e PRIPRFSEN S 3E  WEASd FACOIBLED
pretfbﬂ;aﬂl&f \thecpolyuﬂett‘.harmfi :Lsasa tﬂie:a@éiehépam thak bas been
corREL S TMPLLEY, B 199t Bl HSEgiscldtare o
theThbspneﬁee pfednyuother okyalesu I'Rhatn isl &losserk th@aWB 0
po'lggagd“%t $k" 98 208, Poof il V%%S L MVRIG 1 %ﬁ\éefgaﬂble

pérties conpara to's

foarrs prepared from
foak0 percent conventl onal corrmerm al - grade EQ PO
polyols. i It also has been found that the VOB pol yols

Of th'SGegQ¥§fi§OEhé“Vbﬁ‘ﬁﬂﬁﬂﬁy yidiehRgaeal Ranghitgeerage
e ran wat er concentrations.

mol@@rmélam nghheogaﬁbﬁau*éo?%%rﬁq FVHs 1 0P Or-angeefrsably

the %gg;hi; BILt-aB8r maygéﬁf&'r R icht GAkQUY h@ PabbstPs0o,
parts-of by wel h . Preferably, t he
mongap@efexabdnt A5t l@ﬁSFsalmutF 0 Axshimost %@éerably at

1ea@rte%f{ at&l iz%o %Bd Héﬁér&s ea(@fiﬁdétataﬂoeestloabom Aote

prefe at m)s 20 abou nore prefer at no
IR I

abo%&2§@%% pa&Eslgfp9€E¥PfeQYtHE%EHHe Vd§&§8?&5$ EXAHPLE@uld_

hods for Producing Polyols fro
aneCSTBRIGA N Fhacpgtied h?gp@iy & dsppap P08 Rafing

hldﬁv?l{ tafiyknetlﬁﬂtfﬁbiyoﬁelﬁlmdwlgeqataammof soybean
(10) ydroxynet hyl stearate (from nethyl

ol eat d d d
descr F%,g@rsfa‘éﬂ%aﬁéﬁvf T o AR R BRER ri e @y

of g&iﬁ;@dﬁg&%@ AoRbRly 1GEMAOSLT | (NS RERIFGED tRROPIrSEEDE ion
Vi ng vent ors naI ,
of R4 %1‘?6’& H’H‘ﬁﬁgr 63194° descrﬂgi p%éi\??tgl}gles such

as blowing agents, catalysts, surfactants, cell openers,

colorants, fillers, load bearing enhancement additives such

as copolymer polyols, water, intermal mold releases,
antistatic agents, antimicrobial agents, and other additives
known to those skilled in the art are useful within the scope

of the invention.

_ While the full range of surfactants which are
typically used in the formation of polyurethane foams are
useful, certain surfactants are preferred for foams which
have high percentages of vegetable based polyols as the
polyol component of the foam formulation. In particular, in
the formation of flexible slabstock foam, high efficiency
alkoxylsilane surfactants such as those commonly used in
specialty grades of flexible foam such as low-resiliency or
swyvisco-elastic” foam are unexpectedly found to.greatly

enhance the properties of flexible slabstock foams made when
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-20 WO 2004/ 096882 PCT/ US2004/ 012427 (cherol was
obtai ned fromthe Sigma-Al drich Chem cal r{p
wO 2((042#(8#82[ 56-81-5]) and distilled under vacudth élESZX04/012427

183C.
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Lsz?r?ﬂ%f‘i?#’i?p{i \graggg ai ned om Lol
penSagHHchéiﬂslghaflmﬂnwxﬂh(3)5111@0hexmne§tbl [ Bropguty]

R R o AT

ss.z@ug’gefél ﬁ’dfﬂaglﬂfraplﬁmzama?eeﬂemght“h@nduowhlch is defined
uce

as gbﬁt ggﬁg?ﬁh‘ Egs%%qge yg'la')il \# E[ﬁ%% Ofpgrél%@o;hﬁ Sthat

indethexy! atsdfmneﬂnem hyttextemw @edt duzabikbEy . adRd afeam

porﬂF&EygLa@ﬁs %gfér%%F?QG§fé%i%éﬂ%&ﬁ%fﬁ!@'Eﬁbkﬁaﬁéﬁabk foam

W. Tetrol 600
prodaceentaemyLipi percmt CVOB1 a0 Lyisdn whillsbx PRHEeEUED a

a e 0
PO R PEd BB LSD Tho o i cal e PEcPEr¥ssron 100
perpenitaeoptventtohal whomheheka banads FE(POaPedyeésa
nunber average nol ecul ar weight of 800. It is

avai | ablg 5{7@8“ ek %@erﬁ' Ak tEaemeal v@gnpamyopé of this

M | waukéee, and sold as pent aeryt hr| t ol

invetritdopl ey Fg@agpolzwa?tlz@%uf@aé@en{a# tfy 4 yide range
of %E%%;n% E%BE&%E§oh§Pefcéﬁe£immy Ehe w@tgﬁrbbhobntratlons

i's obtalned fromth A d
mayCaanmﬂtfx@nmabput:oil Pays-pex eurfd}g tpﬁrﬁréz‘ij%f’r 8%1 Pgleiel

parS‘.'é% Q%J% epkcak ﬁ&lyo]?lbme&@f’d .09638Ferably, the
%go%%il 24§Q N- et yrroI | dj none (NVR)

watjeg7 ToRgetred 168t AFngl 1ednt more preferably’ 3
and most preferably at least about 4 to preferably at most

about 9, more preferably at most 8 and most preferably at
most about 6 parts per hundred parts of polyol by weight.

EXAMPLES

EXAMPLES 1-27. Methods for Producing Polyols. from Vegetable

0il Based Fatty Acid Methyl Esters

Hydroxymethylated fatty acid methyl esters of
soybean oil and 9, (10) -hydroxymethyl stearate (from methyl
oleate) are produced according to the procedure described in
concurrently filed application titled “ATDEHYDE AND ALCOHOL
COMPOSITIONS DERIVED FROM SEED OILS, " having inventors Donald
Morrison, et al., attorney docket number 63104 described

previously.
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[111-46-6] is obtained fromthe élgna AYS?
WO 200vessss2al Co. 5 Voranol 370 is a mixture ofpcgé‘&siz?)‘%"%iw
gl ycerol propox t a NMVof 0
GlYQ@éPbg@a$uﬁ%¥¢ é%?qﬁt gaomazh s obéglnedg?rcompany
(C’%Et L &k %.st?".ttl%?ﬁ'u&'l@lb@ﬁrﬁ@ﬁahea[ﬁﬁémﬂslg?ﬂ S
|ne from e Signa Aldrich Chem ¢al Co.
msEﬁmyéangmcamhenagamhqs saqorueg §BE&TnBATFPERT W%Us} g
Al drich Chem cal Co. Vanox 945 is an anti oxi dant
ceTRRg639E avaigé@&@lfimﬂee&/m@bnm Gachl acnumbers a
ure of ercent _benzenean ne,
sveraget hohopRbRTVESTEY OF £7b 1 I PReEROTHERECAE

=By hybRkgRene [ 184378-08-3], 20- 25 er cent
etrakls?Tgﬁgylene(B 5-di-t- butyl P

hydroxyhydr00|nnanate ) th 6 -
Tripethyledarppaeess 74 f } ge Sg} %%ﬁégex%P§c§a§ﬁeent

Al%%%é¥§§EMlEgi7ég 52- 5] <1 percent di phenyl am ne

1 percent 20 phenot hi azi ne
| rganox 5057 is benz b [92-84-2].

L S 3D BT SO ot R Fh e O axicn
chétiddiakle fromGba Co. Tin (11) Cctanoate [301 10-0]
'S avallabge fromCty Chemical 25 Co. Ti (1V)
i sopr opoxi de _[ 546- 689 t
e R T i
avéwéa%é al1eddlen @etighChefii t200. Colt -1 oSl §c88s Dow

U820041012427 Cal cium acetate [62-54-4] is
Cheypi G h PRI Si gna Al drich  Chenical Co. T?n (11)

et hyl hexanoate [301-10-0] is obtained f
PEATU | i Lhesmitesry€hritol Lased polyol whlrc m Slsg%aeen

ethoxylated with ethylene oxide to a number average molecular
weight of 270. PE-270 is available from Aldrich Chemical

%% Dow

Company of Milwaukee, WI.

Tetrol 600 is pentaerythritol which has been ethoxylated to a
number average molecular weight of 600. It was prepared at
The Dow Chemical Co.

- Tetrol 800 is pentaerythritol which has been ethoxylated to 2

number average molecular weight of 800. It is available from
Sigma Aldrich Chemical Company of Milwaukee, WI, and is sold
as pentaerythritol ethoxylate [30599-15-6].

gucrose [57-50-1] is obtained from the Imperial Sugar Co.

D-Sorbitol [50-70-41 is obtained from the Sigma Aldrich
Chemical Co.

Pentaerythritol [115-77-5] is obtained from the Sigma Aldrich

Chemical Co.
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5 Dibutyltin dilaurate [77-58-7] is avail able from
Sigma Aldrich Chem cal Conpany of M | wauke

WO 20048882 catal yst is derived from candida aﬁFElrué?qoélglzéWd

orted on ac t hi
w-mSpy TRPER G | (e Te2T Pyl 1€ Reatast FRm e
Sigrivh ONEAW ¢h icHenGhal cal. Conpany of 10 M| waukee, W.
Hydroxyl equival ent wei ght analysis is performed by

the A | Titr tho t :
Dief el NP ha LR &d: LoePRoAChadorhrs, tap i om
Ald456R - @emildaMicecul ar wei ght val ues (M, My, Mz, Mp,

PD) are neasured by gel perneation chromatography

Vor%.;si!? 93%)(? | ygrer Lahs, - o@elsgg glslé”gﬁda&ﬁY@é’faftgb@;%?@lated

e or polystyrene stan
to gevéraf mq/nermaxasomnpme@ageefﬂnets,@@@llw|0%oﬁy%‘i

gPr odyce grs 20

F&%r%‘f/%%{‘% 1{ t%)?q’amtgﬂ Ey‘lf ester nmononer was

transferred into a three necked reaction fl ask bet ween
PotEQ@lmh GandoGTO  584r Badciisy obtpénedof Eem ok it 1 s

(gllléirpf c?1othose skilled in the art and is
epen on the anmount of starting materials used.
The reactor was 25 equipped with a mgchanl cal _stirrer;

EthpheredDianiea skl 07-H13logén opiadeed ’éf’ﬁ“nbh?ra%%%aw th

Ald_tcggﬁ frngg L fngba thermoneter. A vacuum line equipped
with a dry 1ce trap and vacuum regul ator was

attached. Initi ator and non r wer e g g gngﬂﬂhe
vanesnPéht 55 o1 t FRETFPAFIC §taf & 3?1’818135 G980 Wwhi | e
vanR8abing &8. 5ﬂ1élegrﬁ@3131rﬁjerf1>ﬂﬂlﬁe0blf ¥ael0npefnestt he

tenperature was stable, cat, aI s add H Qng jhe
bentzeﬁﬁema{lereNv@%eﬁl%rea%eéocqlé’ ﬁa W%E acftied

tm&l%%ﬁwﬁentaﬁe\A&aoﬂ%@&@&&&&@ﬂeuﬂ@@ammazz], 20-25
nperature, The injtia Sifeé q:g 3r tHe vacuum was

Per§te5‘rtt setrakis Gty +enRt? tHe pieS v fas decr eased

hy & dkgc§nﬁ9matérfme&ﬁﬁﬁermﬁ&&ﬂiléefﬂhnﬂepeapenhe
specified reactio er at ur I 1

peggg;qq@ P6ﬁ§@FSVP§£b|é§ perceﬁ%lﬂﬂg - eLReagh ! AS8eria

[64742-52-5], <l percent diphenylamine [122-39-4], 1 percent

phenothiazine [92-84-2].

Irganox 5057 is benzeneamine, -N-phenyl-, reaction prpduct
with 2,4,4-trimethylpentene [68411-46-1] available from Ciba
Co. |

Tin (II) Octanoate [301-10-0] is available from City Chemical
Co.

Ti (IV) isopropoxide [546-68-9] is obtained from the Sigma
Aldrich Chemical Co.

Stannous Octanoate [301—10—0] is available from City Chemical
Co.
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5 usually at least about 1 hour, and no nore than 28
hours. Heating was continued and a slow fl ow of
wo 200d/d96&3en was added through the nitrogen FGAGS2MMI012427

still maintaining a pressure of 5 to 20 torr,
Cawgmymeme: o6 A4 4] de@Ptainsht froR Fiema AldelSh 1
Cheﬁf ahg_no nore than 28 hours. In some specified lo

cases an antioxidant such as Vanox 945 or Irgan
was added just before the f ganox 5057

rint (aRbT ePhEl RorancRi a3 (i dilleiEnPbFabRRT Frgm Sioma

AldLQ#hOMhéﬁlé§P“§§ descri be the recipes used to produce
yol s of the invention. The foll ow ng exanpl es of

15 th
Dibuﬁslgiab€¥$5%£€e EFAIRRSE S Sed U Y
arVeh éﬁéh?calSCoﬂgﬁﬂﬁ'dﬂ)MﬂMWaNHGE,tWE nmol ar ratio of

hydroxynethylatec atty acid nmethyl ester nonomer to

the initiator, Th '
Lippger RECRLYF b oOaBLT Sl iash cash dan efip - pEY S EAR T 89
supPbt-2B8abAa; aéﬁﬁié@elﬁeéﬁ§HH)Mhﬂs polgmeztsappprTed| Vipase

el U A LR0R" PR L o SO LHRA5 o oy ot

Mi1%aieeHy@roxymet hyl Stearate 25 Pol yol s were produced
from9, (10) - hydroxynethyl stearate using the P

specified,initiat
v cavd SR RNCHE HELIRE AT TG SSarbn Tare o 5% 06
Ti t4804/009688RoBCT/ US2004/ 012427 N MmO . 4 O) m10 n n
-1 Aln a ID U) IDOIin MNO a .-1 NN. -
Peqqeqqqaﬁlg;tk bf FE?S*re& ﬂy“#ﬁé1d§ﬁﬂ esk Heﬁhqdy .-4 N

u
designation D 4662-93. )

Molecular weight values (Mn, Mw, Mz, Mp, PD) are measured by
gel permeation chromatography using Polymer Labs PL Gel

columns and polyethylene oxide or polystyrene standards.

Examples 1-17. A general polymerization procedure for seed

oil polyols broduced from fatty acid methyl esters

Hydroxymethylated fatty acid methyl ester monomer
was transferred into a three-necked reaction flask between
500 ml and 5000 ml in capacity, the choice of which is
commonly known to those skilled in the art -and is dependent
on the amount of starting materials used. The reactor was
equipped with a mechanical stirrer, packed condenser,
nitrogen purge, heating mantle with thermowatch and a
thermometer. A vacuum line equipped with a dry ice trap and
vacuum regulator was attached. Initiator and monomer were
added and the contents of the reactor stirred and degassed
while heating to 50 degrees under 20 torr vacuum. Once the
temperature was stable, catalyst'was added and the

temperature was increased to the final specified reaction
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tempergrure. O Fra-inhtieINseting BoR Kbg VRCH ¥RS Sw#e‘i

at @bolaoi'P Mléj) tﬂa Cf)lgel_i@l_ti&e'\'mﬂs eCréagBdVildwly WO 520
mn m ' N m

torﬁ rnHﬁﬁﬁlmﬁ)Y?S contigusdyak §g% §p?ﬁlkie ~éaé§£2£z_ri

tem%%%hﬂufb4untﬂlP%eﬁﬂaﬂbﬂjﬂdbstasChbnloﬂberlvﬂﬁhbﬂehﬂN
0 000O0

ususbipo Lere WU - 1S 03B BPER 6“61.3 s
HeaE%anaxbéé/ u&bﬁ{:i\huéd_ 4Andal G 18wl £1owDoth hDebbgeN was Mdded
through the nitrogen purge while Stlll maintaining a pressure
of 5 to 20 torr. Polymerization was allowed to continue for
at least 1 hour and no more than 28 hours. In some specified
cases an antioxidant such as Vanox 945 or Irganox 5057 was
added just before the fluid polymer is transferred to a glass

jar under nitrogen.

The following tables describe the recipes used to .
produce polyols of the invention. The following examples of
the invention are meant to illustrate but not limit the scope
of the invention. 1In all tables, the term “M/I ratio” is
meant to indicate the molar ratio of hydroxymethylated fatty
acid methyl ester monomer to the initiator. The catalysts
are'identified according to the following designations:
Sn(II) is stannous octanoate; Sn(IV) is dibutyl tin
dilaurate; Ti(IV) is titanium tetraisopropoxide; Ca is

calcium acetate.

Examples 1-10. Polyols produced from 9 (10) -Hydroxymethyl

Stearate

Polyols were produced from 9, (10) -hydroxymethyl stearate
using the specified initiator and catalyst using the above
procedure and as detailed in the below Table I.
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I TON.-1 .dp. OOOOTrl OH ~ H~ -27 WO
2004/ 096882 PCT/ US2004/ 012427 Exanpl es 19-22. Large

WO zwabessgr epar ati on of vegetable oil based FéITAE2804/012427
u5| ng CEI - 625 [ n| t| at or and st annogs oct anoait:e
> G Q_Q%; R ) AP LE ederta

bagéa ﬁaﬁyolé &%né&wzs CaHBiBedri Bnd &EALOES Vbéthanoate
STTITring, and the OxXygen was purged fromthe reactor

cabaly®¥ting a vacuumon the reactor and refilling the
reactor wth nitrogen. Catalyst (stannous octanoate)
vvasI addegly dfothee t1eAcited m?hggi tatens oﬁVaSOyDe‘dm' nuield .and.
A sl ow ni trogen rge was to.the reactor

CEE a2 51 kR TR 0 & § e36Eer it B R TRE b 1apd Ehe

oxYGEH UWias Obutfed Offom TR healcitog hﬁSpnbhingu&dvamum on the
M ni mum ours under__a, const W t

rearbF it oge Lo, thE, Fertipn, B P Gafbyer

(st8fnenasi @dt&&mité)r genadde@ Eo( tRé geaat¢rvmda@gtetdatlon
w-th conti i tat.ion n

wagygApFeRue A %aﬁ‘?“ééfﬁot%@ SESE,EJSe"‘%g %%&A€ I)1/e A tor

anBBHRY! mERt&Fe Ussd Htdd &0 Q@Bﬁﬁﬁﬁhiiﬁ|mthﬂMﬂﬂ1ﬂdWS vacuum
I'ndicating hydroxynethyl stearate _and Soy i ndi catlp

ofh§@r beynet hhatkepsgyhoms siontinygd éaFaPy’§%n§H‘efP ISt

n ogt £nt N RIPRARH 8Ss286 ﬁ@ti‘@@éiﬂ@sﬂeep ,
ho@%%d {i%ns&o %& pol yol s of Exarrplses 19-22 are shown

. ThenmIﬁbhEeldvas c@EL S 120 BR° 09888 2t IRETAISPROUdapI Frpanps

5057 Q121 graéé?}was é&deé?wmth égntﬁnulﬁg agitation.

In'the.folibwing examples, FAME indicates the-
soﬁrce of the fatty acid methyl ester used for the
polymerizétion, with HMS indicating'hydroxymethyl stearate
and Soy indicating hydroxymethylated soybean oil. The
catalyst Sn(II) is stannous octanoate. The properties and
reaction conditions of the polyols of Examples 19-22 are
shown in Table III.
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polydagcharide-initiat ed poI on S Hydroxymet hyI at edfatty
aci d net hyI ester nmononer prepared from soybean oil

was transferred r k
ot vecV BV VAR D F Y A BE ey BREEL HonOREY
prepgﬁgarframcgﬁ%bé?ﬂ &iENMMS(tndnsﬁersbdlhed0|n threarnecked
ent o
reachign PL4RE pettrer vodl il ol ki, D SaHBEELY Y Ene
choighl bFEWhltﬁﬁCkﬁdcomwldansietqwmlttcr a@@ﬁepskgéleﬁeam hge art
e W t her tch
ana. {8 BeBatipREcl PR d T O PRy R pacau s taede
The Er%gltd:lta{romwaeqaippecﬂ]eab.tﬂ'rae nederdced Sromsess Bagked
initiator) were weighe fql
condgesinagi t309e8, PELER, hed (il i cte” W BN fneRbRecER
and & eherinbmetaral yat véOuin g)m@saqulpped with a dry 1ce

trap and vacuum regulator was attached.

The reactants (monomer and initiator) were weighed

_into the flask and heated to 50°C under 20 torr wvacuum.

Following this degassing step, the catalyst (0.5 g) was
added. The reactor was maintained at 50°C.- at 20 torr wvacuum
for 6 hours. Then the reactor was heated to 60°C under 20
torr vacuum and held there for 12 more hours. The reactor
was cooléd to 50°C and the product filtered through a funnel
with a plug of glass wool. The product solidified on
standing at room temperature and this polyol’s properties and

reaction conditions are shown- in Table IV.
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produced with NMP cosolvent

Hydroxymethylated fatty acid methyl ester monomer
derived from soybean oil was transferred into a three-necked
reaction flask between 1000 . ml and 5000 ml in capacity. The
reactor was equipped with a mechanical stirrer, packed
condenser, nitrogen purge, heating mantle with thermowatch
and a thermometer. A vacuum line equipped with a dry ice
trap and vacuum regulator was attached. The reactants
(monomer and initiator) were weighed into the flask and
heated to 195°C under 20 torr vacuum. The system was
maintained at this temperature for 3 hours during which time
Water was removed from the system. The system was heated'to
195°C under 20 torr vacuum for 5 hours to remove the

remainder of the water.

The system was opened and 0.71 gram of catalyst was
added. The reactor .was heated to 195°C under 20 torr vacuum

and held there for 6 hours. The reactor was cooled to 170°C
and 522 grams of NMP and another 0.71 gram catalyst charge
was added. The temperature was maintained for 2 hours. Then
40 g of'potaSSium carbonate was added and the vacuum.was
maintained at 100 torr. The temperature was maintained for 3
hours. The reactor contained a clear dark amber very viscous

11qu1d The NMP was removed. After no more NMP could be
removed the reactor was shutdown and left at 80°C to avoid

solid formation. The reactor was heated to 180°C and slowly
dumped through a funnel containing a plug of glass wool to
remove any solid carbonate. A heat lamp was necessary to
keep the ligquid flowing. In these Examples, the catalysts
Sn{II) was stannous octanoate. The properties and run

conditions for Examples 25 and 26 are shown in Table V.
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Exanpl es 25-26. Saccharide-initiated seed oil polyols
w@rmdooess Wit h NMP cosol vent Hydroxynethyl ated fatty
acid methyl ester nononer derived from soybean oil
was transferred into a three-necked 5 reaction flask
between 1000 mM and 5000 mM in capacity. The reactor
was equi pped with a nechanical stirrer, packed
condenser, nitrogen purge, heating mantle wth
thernowatch and a thernonmeter. A vacuum line equi pped
wth aldry ice2 trég jnd vacuum regul ator was
attachg@®. The Leactants 10 (nononer and initiator)
wer e wgrghed Tt ¢—hg] fl ask and heated to 195C under
20 torr8vacuur Thg slystemwas maintained at this
temperdture fdr B Wours during which tine water was
renmoved.from the| sfistfem The system was heated to
195C untler 20 3 ofrfvdcuum for 5 hours to renove the i5
remai nger ol el warqr. The system was opened and 0.71
gram offfcat 4l ¥&t| wds | added. The reactor.was heated to
195C u%dm 20 of r*vigcuum and held there for 6 hours.

The reggtor {was cdbl ¢d to 170C and 522 grans of NWP
and angt her |0i71] g¥af cat al yst charge 20 was added.
Wers

The telt‘pega =2 . intained for 2 hours. Then 40 g
of potasskum ear banajle was added and the vacuum was
magt al 'n. The tenperature was nmai ntai ned
fogg 3 hgﬁr\.g"l'he'neactor contai ned a clear dark anber
vefy v|sggu$ Slijgi¥dl The NWP was renpved. After no
more NVER €oul B e ‘25| renpved the reactor was shut down
and | efty,at|89C|tg avoid solid formation. The reactor
vwas hept#g 109180@ apd sl owy dunped through a funnel
cofft ai ni$hd p Bl ygDfiglass wool to renove any solid
ca onLalo A Reat g was necessary to keep the
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cocatalysts

In the following examples the catalysts are
identified according to the following designations: Sn(II) is

stannous octanoate, and K,CO; is potassium carbonate.

Hydroxymethylated fatty acid methyl ester monomer

was transferred into a three-necked reaction flask between

1000 ml and 5000 ml in capacity, the choice of which is

commonly.known to those skilled in the art and is dependent
on the amount of starting materials used. The reactor was
equipped with a mechanical stirrer, packed condenser,

nitrogen purge, heating mantle with thermowatch and a

thermometer. A vacuum line equipped with a dry ice trap and

- vacuum regulator was attached.

The reactants (monomer and initiator) were weighed

.into the flask and heated to 90°C under 100 torr vacuum.

After 30 minutes, the vacuum was broken and K;CO3 was added.

The reactor was heated to 120°C under 100 torr vacuum, and
after 1 hour the stannous octanoate was added. The pressure
was decreased to 50 torr and the system became visibly
viscous and slightly yellow after 6 hoﬁrs. The reactor was
heatéd to 60°C and the product was transferred to a storage

container.
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'Exan'pl es 27-28. Seed oil polyols produced with
Sn(11)/K2C03 cocatalysts In the follow ng exanpl es
the catalysts are identified according to the

follow ng _designations: Sn(ll) is 5 stannous
oct anoat ¢, and |K2COB ¥s|potassi um carbonate.
Hydroxymﬁ hyl ate@fat‘gy acid nmethyl ester nonomer was
~transf er fed—int hre¢- necked reaction flask between
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Exm)l% 29 dr \/S¢$d=\ Q:lr]nrpojzryml\/ e QU FeqiE @t o NAR AP :
inigiAGeE reactants (nnnoner and initiator) were wei ghed

10 on the anmpunt of starting naterials used. The
reactor was equi pped with a nmechanical stirrer,

wo 20pf@g3d condenser, nitrogen purge, heati n@CREISRI0/0IH42T

t hernowatch and a thernoneter. A vacuun1I|ne eoU|pped

into the flask and heated to 90C under 100 torr
vacuum After 30 m nutes, the vacuum was broken and

K2003 wiise agpdtbxymdthyiededoranag hedd efletioyl 288t emnder
100 torr, vacuum and_. after,_1 hour the stangﬂggéy yag
d

- mixgaye ReriveR ST SPYRRIE 9idsJEP¥ BERARST He

trapfréeFéd amltds hﬁ HEimmieearterksEDhyk adnstonisd amcth a

slightl ellow affer 6 hqur The reactpor, was, heated
naghet £ S LT the GRHRIISH(ES LEPARET BFFER TEOD RIS S
traﬁ 0 né. alhé@tglng el & R4 $H8BRORWET CHSENA 44 Oﬂﬂ’éﬂﬂomeﬂem

a - “"ON Inui ao 10ui, wd = OOd-
Ethnlen$d1qm1necxﬁ¢¢2rgnqmmgoaddﬁdland heated to 140°C under

" N;. Once the temperature was stable, Tin (II) 2-

ethylhexanoate catalyst (0.1133 g) was added and the mixture
was stirred overnight. The nitrogen line was then replaced

with a vacuum line. Vacuum was gradually drawn down to 50

torr. The reaction was monitored periodically to insure the

vacuum was stable. The polymerization was continued

‘overnight.' The vacuum was removed and the polyol was cooled

and collected. The polyol at 25°C was a solid and the Mp, -

Mn, Mw, Mz and PD of the polyol was 955, 1034, 1316, 1598 and

1.27.

Example #30. Seed o0il polyol produced with a different order

of addition of the monomer and initiator

The VOB monomer (the hydroxymethylated fatty acid
methyl ester mixture derived from‘soybean oil) only was
weighed (8.5 moles) into the flask and the reactor was heated
under 20 torr vacuum to 50°C. Follbwing the degassing the
vacuum was broken and 1.58 g of catalyst (tin II Octonoate)
was added and the system heated to 195°C at 20 torr. The
reaction was closely monitored to make sure that the
homopolymerization was not allowed to go so far as to gel.
After 4 hours, the solution was noticeably viscous even at
195°C, the reactor was shutdown, sampled, and left under
nitrogen overnight. CEI-625 initiator was weighed (1.38
moles) into the flask and the reactor heated to 195°C under

20 torr vacuum. The solution was noticeably turbid even

-36-



10

15

20

25

g NN FWI oDr-1 rl d~ 111 co OO mO -~y ~ OO
cr (da N 00 O NmMmOOi ai ~ao0o Hma % O com

wO 9)0!1/046%82 ON WoNO or ~0O '"o~d N LJ BWGRs2004/012427

a OoOm ., LgooH?-}~- N UoH-a m om
: U
afﬁei Beéﬂlﬂg WRftaD dbont A hefrs{ atOLR5°Cj )the (system had

cleared and the solution was much less viscous. After about
8 hours the reactor was cooled to 100°C and 9.1 grams of
Irganox 1076 and 5.1 grams of Vanox 945 were added and the
polyol was collected into a glass storage container. The

properties of this polyol appear in Table VII.

Table VII: Properties of Example 30

Example viscosity | Acidity | Hydroxyl HEW Mp Mn Mw Mz PD
# (cP at 25C) | (meqg/g) | pexcent
30 3440 0.00323] 2.573 660 |24725)| 3163 | 4560 | 6184 [1.44

Examples 31-67. Methods for production of polyurethanes from

seed oil polyols:

All foam samples are prepared in a consistent

manner according to the following general procedure.

Chemical components whlch are used for the
preparation of flexible and. rigid polyurethane foams 1nclude_

but are not limited to:

Diethanolamine (DEOA) is a molded foam crosslinker’which is

available from The Dow Chemical Co.

Dabco 33LV is a 33 percent crystalline diethylenetriamine in
67 percent dipropylene glycol. It is a molded foam catalyst

which is available from Air Products and Chemicals, Inc.

Dabco DC 5164 is a molded foam silicone surfactant which is

available from Air Products and Chemicals, Inc.

Tegostab-b8708 a molded foam silicone surfactant which is

available from Degussa Goldschmidt Chemicals Corp.

Niax A-400 is a molded foam amine catalyst consisting of 40
percent tertlary amine/carboxylic salt (trade secret), 40

- percent water, 20 percent bis (2- -dimethylaminoethy)ether, and
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wo 2000/69688552004/ 012427 Exanpl e 29. Seed oil prad1yud2004/012427
produced from am ne-containing initiator The

4 pengenbxhvéreyyhteempeund daiafensesyetest Avaslabke ufrom
Cromaeahv gi f 508 59YPE&n @ | (soy nononer) (100 g) was
(ransferred into a 250-nl three-neck flask equi pped

magnet t d /
NisxaprAORot 81 4801 4ed PO A G ATAIYFE. GPRRSERoRHana: £k

percahé ﬂeiﬁﬁéﬁ?ﬂ&ﬁfﬁe/ciﬁﬂb&yﬂﬁENSEMtht&&dé@e@iemms 2a0ded
and heated to 14OC under the _tenp

percGRs Bf ABTRYLGRATATIIS: a5ih A0 BERRERE e VakEhr YL LabLe
from( BrédBBos) og@ssHetinall ik tdee m xture was stirred
overn|ght Ths nitrogen line was then replaced wth a
cu i ne acuum was gradua
Polvfgts BOTHE F BRSO RS AR Sd OPe PRSP g T 5t bsed
in mbm&édefbﬁﬁsl5ava£lawud%ErdmiﬂﬂrePrBHacpslynérchamlomls
was continued overnight. The vacuum was renoved and

polvkaE BOLYChelPinSOR)e b 1ol echadinneaPRlysk Ao

- catafigkyoivhiial 955avalBabld 3hdm %%Panduc;szandzgh@aﬂ@l%l

Inc.#30. Seed oil polyol produced with a different order

Polycat 8 is N,N-dimethyl cyclohexylamine. A rigid foam
catalyst which is available from Air Products and Chemicals,

Inc.

DC-5160, a flexible slabstock foam siliéone surfactant is

available from Air Products & Chemicals, Inc.

L-626 is a low-resiliency viscoelastic flexible slabstock
foam surfactant available from Crompton Corp.

D-8264, is an optimized amine catalyst blend for slabstock

foam available from Air Products & Chemicals, Inc.

Water used for these formulations is distilled, deionized

water.

T-95, which is stannous octanoate catalyst, 33 percent by
weight in dioctylphthalate is available from Air Products and

Chemicals, Inc.

Voranol 3137A, which is a 2.7 average functional, 13 wt.
percent ethylene oxide, heterofed 3100 MW polyol which is

available from The Dow Chemical Company.

Voranol 39434, which is an 1807 equivalent weight copolymer
polyol based on Voranol 3136 (A 3100 MW 13 percent EO hetero
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perdsat rammﬁbhemalae ghesercmed asﬂtxplgells @&aAflﬁbllerom

ou the Ut was noti ceabl
TheE ition ably viscous even at
C%h[ S Peac OF Was shut down, sanpled, and.left

under nitrogen overnight. CElI-625 initiator was
VoramilgBed 0, 1 wadchnbEes) 2 At undlelanalsk 309 Mk & PEECERt

te 1 rr
ethyﬁoe?\ ce%éﬁae ?’ %rgi";3 eveﬁg%%PV\Dl%g%%%m%bgg wtﬁh@nm@s
Che:ﬁ@alusmmmmmz? after heating. After about 2 hours

at 195C, the systemhad cleared and the sol ution was
Voriﬂbclh 3" Vi $qeus 1sAEt Qr Gab&tﬂétl&imurfﬂ)dm@dw @ddt or
was cool'ed to 100C and rams anox 6.a
progylleng amidst PedNer 945 ﬂ@% dtQ%%l %19&?81 o’vg
Com )}ect ed into a glass storage container. The :
properties of this pol on appear in Table VII. Table

VII: Properties of Ex
Specifgiet NFHd p deye p %BP‘F/H a%E%ﬂ(SCO%{ t%BlOCk
plud fm/&rd@ﬁc tthy3@n34 4818003282 . BT 660 phi2®13168d in
f1e4560 6184 1.44 10 Exanglﬁ_gi 3%--67. Mt QdlSf
&%ﬂqjﬁﬁ%f 5 -y uPEEH o FERT TRE P eQ{ all co-
Al'l foam sanples are prepared in a consi stent manner
Spe@ET&E N 0® iha 0l bewicegtgendids (sureense. 15

enj cal onent s r
acrﬁ] ‘F%H%)nr%? 931 W%oclg’ g ?Fg?’ %%o?/%rrée%kﬁ'an%q‘soarrsa 3.0
funtbLdnake, ﬂmﬁpyﬁenauhidcmnpﬂea 13- percent ethylene oxide

capped polyol with a 1580 equivalent weight) used in flex1b1e

molded foams. Nominal equivalent welght is 2600 Available

from The Dow Chemical Co.

Voranol 3136: A 2.7 average functionality, 13 wt. percent
ethylene oxide heterofed 3100 MW polyol used to make
slabstock foam. Available from The Dow Chemical Co.

voranol CP 1421: A 2.94 average functionality, 80 percent
ethylene oxide heterofed 5000 MW polyol used in flexible slab
and molded foams which is available from The Dow Chemical Co.

DABCO T-9 is stabilized stannous octanoate, a catalyst used
in flexible slabstock foams, available from Air Products and

Chemicals, Inc.
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Di et hanol am ne (DECA) is a nol ded foam

crosslinker'which is available from The Dow Chemi cal
WO 20048968820 DabCO 33LV is a 33 percent cryst a|Pp;r/,pé2004/012427

VORMWI% Eﬁ/ tr| e ngmlT at gg ?éﬁ%‘?%ﬁéggava ab e&rom
equivdYerfy odaﬁ@tlrﬂ: arfd 8(ZherrUsatis inl mekin@ablexily & anss 4t

. noJ d f oam sil.i cane I nt.which is avail able
is YRGS PrEbuas i chreteed o e, 55

Tegost ab- b8708 a nol ded foam silicone surfactant which
PAPI|257 v aa | 220 émomgupgémrmcww Cheni cal s Cor p.
(metiy %ﬁaﬁ@s"o 3! dadnf aAMealt 081 &4t acbé(féh@(m‘:f’|1$4 ng

ert| ary am ne carbox%}_l c salt (trade
Usedsmrmmngﬂﬂlq;d doamswandr avaplpbte ekrompj e Dow

isret hyl am noet hy) ether, and -37 WO 2004/ 096882
Chem%'}dLQEOOM 012427 .4 per cent hydr oxyl corrpound (trade
secret). Avallablefrom Cronpt on OS! ecialties Co
Firemhaier=-300 is & Hatgse Péaﬁ*ﬁéﬁgﬁ’éa’é%@a?’g%lc RIS 13

arom%% SP thstédara)é amenamhearbexydast S tflexible
radesecr et 5 percent triethyl enedi am ne, and 40
foamper chvailehke f%l‘-’fr@b"ltel'a?@énpb?@ﬁﬁ?%n oS!

Specialties Co. Polycat 58 is a proprietary

© 1,690§04BOS ! %iPﬂeéﬁ@ N8 usead ini mgnﬁdeda:ﬁsaanis

aval | abl e from Air Products agd Che cals. Polycat 5 -
avaijgbpenfaet GryPmef rﬁﬁlerﬁ?ec% 3\ rigid foam 1o

catal yst which is avail able from A| r Products and -
HCFCC?SHjaﬁé' §41b I€.a qu}dmﬁ:thl&xioéllﬁuh:lodanbohyblowa.ng agent

|
usedgq,é, ?égi( g m ne ngua?})]t . trom %Lc@mf.sihft\’@h&ﬂléélss Inc.

e ca
DC- 5160, a fl exi bI e slabstock foam silicone surfactant
DypolLs 688zaikahl golvemt ArePmahe tveldovhbrreahed Pty

alcobpgbgﬁgﬁkes{;%:\g 51'?&'% 4 n%z.y duf0el3alihani bexkbhepyfiex.

m sur aval |l abl e from Cronpt on
Corp. D-8264, is an opt| m zed am_ne catal gl enfaror
Bayldlcabst deka 50 penpeny MIEBIEE Alom ARISHFS uE‘P egs

51ev%gthCeg§to&n81l, available from Bayer.

VORANATE M 220 is a polymeric MDI functionality 2.7 available

from The Dow Chemical Company.

ISONATE M 143 is a carbodiimide modified pure MDI available .

from The Dow Chemical Company.

Generai Procedure for the Production of Polyurethanes from
Vegetable 0il-Based (VOB) Polyols

A1l of the polyol components of a given formulation -
except the tin catalyst (stannous octanoate in
dioctylphthalate, T-95), were individually metered and
weighed into a one quart capacity metal cup. The contents

were premixed for 15 seconds at 1800 rpm _using a pin type
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Water used for these formulations is distilled,
dei oni zed water. T-95, which is stannous
WO 208006883t , 33 percent by weight in di octylgé‘:f{./ﬂgﬁ59 /glzius7
. avai | ahl e f.ro IF 0dig A884 SHehEAlwas Iten added
ni L S LR Bt o uEkgegtea By

[ average functjonal , 13
to Whe spamd cmmrm@smnéemﬁe@ efoF eap AdH

| e of ene
sewé%éé 3]98}@ - gﬁx QR4 EHE oV fhesh&a t nPRIlG

I's an 1807 eqU|vaIent wei

ht
D1 teporamEhe (B TE0ad BASVERSROFAGIBEY AR GHAMAR

SR 1P e ADRN87 me op conten

cen
wesé yrlear/pacred dirita id é5”3<o|15d§ ‘&9%‘1‘1?%6?%’? gld?ﬁ HEith a
pogo%\%hx}‘%%é peﬁ MR b1 oWOEEN théSAﬁa &ny. Jtlﬁéhﬁ cdismiaigt

ent w. percent ethylene ﬁ?
reBiet bonf cayadyeitistisavEreaBesoF st Bheh O% uns were

1 ghatedaf@m® hood. Th
alfh‘ﬁ%%l ona&%a@(l)ern r?d;gifg}%tg vé’ﬂ.t eﬁgéox de °° =
webe! hef.esl posgoln 3D SEIEESE: BHTREDBUR SEHET cal

phgggggwr%(?éfﬂ?l a S et i@l nigS A8TR. Befunaétihoadl ,

gylene oxi de polyol, is avallable
debignathen DBwa Tﬁ Conpany. Specflex NC-632 is a

4.7 functional, propylene oxide block pl us 15 percent

et hyl enewgéfgelﬁap@@geammaw mlagoeltoakeﬂoam dataxiere
nmol ded foam Ayallable from.The Dow Cgln don or
ge8gyetedx ONCEYRVEn T L0Ba Y FRFIIHAIS S

i P
metewu@ﬁeOéxeaé SEﬁﬁfJ‘&g ISR 0 vBS HiePBOEEHL ana

80 equi val ent
%])c USeHpkRatligxE blvére l’ﬂi&ﬂﬁ&hﬁmt Napund| 23°C. The
lva

ent mel ght is 2600. Available .20 fram.Th
pcmye:ﬁn ©altpCs. waéraﬁokgélm% A%‘ef%{}é’ o US€ ik Exgﬂylesl
tan;H' 1eé349ﬁ-51pﬁé§@rub1ezﬁiéwlm Sord@ol 3137A
3$mter 2&§h% MW pol y used t.0 neke head. ) . ‘
either in the polyol tank or in the m1x1ng ea
Accordiﬁg to the general procedure, the foams were
prepared according to the following formulations, with the

results of mechanical testing included in the tables:
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except the tin catal yst (stannous octanoate in
di octyl phthal ate, T-95), were individually netered and

wo 2Bi/gbsd into a one quart capacity netal CcupCT/lS2004/012427
contents 30 were prem xed for 15 seconds at_ 1800 rpm

Tahist 7K a Bxamnlgse 34-36 - WO 2evihbe exsgb o uSmm prppared

£rdil gﬁféiro-g&ﬁnetﬂl'ﬂ/lc atab¥ate Hbspsisesh by dHtiTRioudREdahen
adde he stirred conponents and m xed for an

macifdiad onal 15 seconds at 1800 rpm A stoichionetric
amount of Toluene Diisocyanate (Voranate T-80), was
then added to the cup and 5 vigorously m xed for 3
seconds at 2400 rpm The cup contents were then

poured into a 15"x 15"x 10" wooder—beox—i-red—wtH a
pol yet’hz}‘/l ene bag Thg bl O\prf ti rreag\nd any %her
di-sti-n of—eHaratter+Sit refrecorded] The
g—t+o—ctrie—ovet ||i glt tcret
M ed—fure—hood——They 1Lrl\zw| c63 +rerpt custbu T
star-age—aht—SHbim of et—fot hystcat—ggropgrty
R nmetlhod designation D

3 . r STapst odK T a@mm dat a

D ONVEE C@M2 nudqus opaghi nes

DC bp/m:‘b'n oT IbLUEsl) Teaﬂmrl ng a {.@cl prjocatitong m xi ng
GrgaTd—T giT pressurfe frg2ctipon opzall [sireas except

Vor CHo agflg | Spcydadt € tlenpses.at urjes
WeT e el 1t armed—at _arjund 2Z3C. [ The polyol out put| was
Fo ' ; (rne polyo's used i p Exanple§ 34-36 and

enaeq W [ nh \aranol| 3137A 20
CFl§!46 é—‘r‘g,—rhqkr.(d;]e poiyol fank3®@r I'n theam xilng head. )|
IFO %G pEr&Enld 1O T he genef al igeocefiur ags.e he |f oatms.aner e
SAHFadler €d_according to[ The 7ol T pw ngaf or mul atd®ns, | with
HystdlRis (pbroshl S 01 _nechahni cads t esfing4Bncl uded $n th
RedifeRteE fpercedt] VWO 2004/ 0P68840 PCT US2864/ 01242736 Tabl e
Guidk THactoExanpl €s 31- 33. 1 Box7.4oant pr@gared fr @R ‘
Arfiond ety et hyT st earatp _po3.vol s| ExaBdl e # 2.1
Tensile (kPa) 89 80 78 .

Elongation (percent) 142 128 102
Tear (N/m) 426 337 309

These Examples were produced on a continuous slabstock foam

production machn.ne at a TDI index of 110.
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31 32 33 Conmponents V-31 37A 80 65 50 Polyol of
Exanpl e #6 20 35 50 Water 4.5 4.5 4.5 D-8264 0.12
WO 2004026882 12 DC5160 1 1 1 T-95, nils 0.4 0.BCHUZ2004/913¢

10.11Q. 11 Dh~5%.8 5 rd f
rar gt Gy ebopRia”, "R e BELS noldRFQSR H ML, £om
hy G@engintsthyl44teasate. pelyobspercent |FD 39.8 41.3 43.2

65 percent IFD 71.6 76.8 82.1 (uide Factor 27.6. 26.8

W—Wﬁs 37736 [rensitp 1277 1275 171

Tear 1.7 1.7 1.6 |El ongagz on Bg4 PO gt -[42 400 41
CO,,ﬁgMgﬁtgydez PCT/URZ0041 UTIZ24Y 7 Taple T X | Exanplles
3 4 0"; H-ex+bte—stabst JF('S( 6 ek pdétf’(ﬁ)d f?o%'

peﬂ%lﬂgﬁwﬂ L0 L S oes £ i

Sposfigt NE@0 Exanpl e ¢ 34 B0l 2B0AnbRAAGs lvCdol~ 2497
Corribin@® P6ifolH@ Exalopidsi hed Pple@A s 2600 Ex adfles| #009 20 199050
#19 anrti#2020 WAt er Dl4 5 4 85 - 8264 0 12 012 (.12
Voranol* CP 1421 1.00
Polycat 58 ' 0.30
Niax A-300 . . ' 0.25 0.25 0.25 0.25 0.25
Niax A-400 ‘ 0.10 0.10 0.10 0.10 0.10
Tegostab-b8708 0.80 0.80 0.80 0.80 0.80
Dabco 33LV 0.30 0.30 0.30 0.30 0.30

- |Dabco DC 5164 0.20 0.20 0.20 0.20 0.20
DEOA PURE 1.00 | 1.00 { 1.00 100 | 1.00
WATER _ 3.70 3.70 3.70 3.70 3.70
TOTAL PARTS ' 106.35{ 106.35 | 106.35 107.35 106.65
WATER CONTENT OF THE BLEND 3.65 3.65 3.65 3.61 3.64
OH# OF THE POLYOL BLEND 56.91 | 60.24 63.58 56.60 59.72
INDEX 100 100 100 100 100
Foam Properties ' :
Density Core 32.1 32.8 33.2 33.5 33.0
CFD 50 percent 4.9 5.5 - 5.6 5.0 47
Tensile Strength 106 114 125 109 102
Elongation 104 101 106 105 100
Tear Strength 281 271 284 - 255 266
Resilience 58 57 55 57 61
Air Flow 1.61 249 168 | 228 2.62
Compression Set 50 6.5 6.4 8.1 6.0 6.2
percent
Compression Set 90 ' 113 11.3 13.5 8.7 9.7
percent '
Wet Compressionset70 - | 21.3 20.7 24.3 17.0 22.1
percent
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DC-5160 1.0 1.0 1.0 DABCO T9 0.2 0.2 0.2 Voranate
T-80 57.8 58.1 58.4 Foam Properties Density (kg/nB)
wo3doahocddz 2 21.4 CFD 40 percent (kPa) 3.9 4. BCHUS004/HRN27

4Q percent 156.2 8,4 175 9 . SAG Factor 2.7 2.8 2.9
Teiel o FeaTplpE ekt 14 a5 B Rl drrcuss; cxhm seed
oig.o E&gy%@ aSupdes Fpﬁi:@éng gaﬂrg(i’) : %os%&é:leﬁtr fwora) ( ?&ahcﬁwl;:h

: o ensi a -78. ongati on (percent
C%anﬁgnfnggfégrlgi’ib’ 426 337 309 5 These Exanpl es
were produced on a continuous sl abstock foam

Bxampla@t | on nmaghi ne at} a TDI i ndex of 110. |-43 WO
2004/ 096882 P(ET/ 1482004/ 01434127 [Tahl @#4X: Exanpl es
Components| exi blle nol ded f oam prgduced from
n§@vaxynet hyl Ist S8ratle poPYol s |ExamfPe # 37 38 39 40
Ppiyol @Elﬁﬁm‘ﬁs’hi% Spécf | lex Né? 632 |70. 00 60. 00 50.00 70.00
20-00-——=20-00-20-00-—20. 00 20. 00
RO FEAR T < of  Exan es 1¢.00 28. 00 $0.00 10. 00
+H0—-00—#19—=ana—H#2 60— Voramot~—CPT1t424+—1906—Pol ycat 58
it f—arx /—\-j 0046250250 >54—6 235025 N ax A-400

oE- %OG 1061606107 Tegoyt ab=bg7089. 80 0. 80
ased 0860751 wb 33tgy034— 03§79 3070. 30 0. 30
T-95 0.4 0.5 0.7
Index 110 110 110
TDI 58.4 58.9 57.7
Blowoff 126 105 95
Airflow (cfm) 4.3 2.5 2.6
Density (pcf) 1.48 1.41 1.4

| Tear (pli) 1.4 1 1.3

1 - Mean(psi) 12.2° 13.3 12.8
percent Elongation 69.5 67.8 83.7
CS_900rig _ 42 4.9 4.3
IFD_Slab:
25 percent Ibs. 39.2 47.2 44.9
65 percent Ibs. 76.3 922 84.3
Resilency 30 33 33
GuideFactor 26.5 33.5 321
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Dabco DC 5164 0.20 0.20 0.20 0.20 0.20 DEOA PURE 1.00

1.00 1.00 1.00 1.00 WATER 3.70 3.70 3.70 . -
WO 2003056642 PARTS 106. 35 106.35 106.35 107.35 1 /'2%03’40&?‘@&
oambdd f%m @@édoﬁll

]gqﬁ BRLEN
Tably g PQY%a%?EﬁD&EG D‘S%’g%b%a%sa}% 56. 60 5
polybd0asoe §GOPQGGEI.I!QO(Wﬁﬁhnb:\:?ré%éﬁ‘%qrb§°9é’r¢§lttl§’n8&r §°é§°1
'poly} 2.8 33.2 33.5 33.0 CFD 50 percent 49 5.5 5.6 5.0
7 Tensile Strength 106 114 125 109 102 El ongati on
104 101 106 105 100 Tear Strength 281 271 284 255 266

Regiple 8nce |58 57. 55 §7 61 Air Flow 1.61 2.49 1.68
228262 €srrp’?’§:ss. n Set 50 6.5 6.4 8.1 6.0 6.2
VT cert—Co Prc:‘,“éof‘. Qet 90 11.3 11.3 13.5 8.7 9.7
Bolyol B }};%cﬁe*l‘tﬁ‘s"é Cofr g-€SsHon set 70 21.3 20.7 24.3 17.0
ercent -44 WD [2004/ 096882 PCT/ US2004/ 012427 '
WateADl € XTI - Exanpd.ss 42-44. Flexible foam produced from
D-824ac€d oIl poly@12as g 35 percent and 50 percent (w w)
Leda end wth| conyentignal EQ PO polyol. Exanple # 42 43

DCsi80 Conpongnis Y- 313
T-95, Ailgo OV PC

a 65 50 65 Polyol of Exanple #
['yolo.g2f Exlanple # 13 35 Water 4.5 4.5 4.5

indéxXC- 5160 1 1 110

TDI 59.4
Blow-Off (sec) 88

Air Flow ' Not determined
Com. Set. Not determined
Density Not determined

25 percent IFD

Not determined

65 percent IFD

Not determined

Guide Factor Not determined
Resiliency Not determined
Tensile Not determined
Tear Not determined
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D-8264 0.12 0.12 0.12 T-95 0.4 0.5 0.7 Index 110 110
110 TDI 58.4 58.9 57.7 Blowoff 126 105 95 Airflow
Wwo 20056988s24- 3 2.5 2.6 Density (pcf) 1.48 1.4PCE/UB0HEEM2T
hj .4 1 1. Mean(fsi x.-12..2,13..3_12.8 _percen
rab B ofdati osdimlen Bl FIERBE, Ejags 0B ShEE Erom
seellFOLE pbly@b gerintpdrtrent39f2 thé. Bodgod cGbppmemnentand

b 76.3 92.2 84.3 .Resilency 30 33 33 CuideFactor
at %‘.‘?’%e%?‘% Boqyanate (HGEES 096882 PCT/ US2004/ 012427

Tabl e Xl I: Exanple 45: Flexible foam produced from

Exsaeel joi 46 ppl yét as a485 pgercent (ww) blend with

donventi onal FQ POl polyoll Exanple # 45 V-3136 35
Pol y of Fxanple #15 65 Water 4.5 D 8264 0.12 L-626

V-3137A DR160 1] T-95 |nils 0132 Index 110 TDI 59. 4

Eggrgpég% Of 100 skc)1088 Ai r 198 oW Not det er ni ned

Water 4.5 4.5 4.5

D-8264 0.12 0.12 0.12

L-626 3 3 3

DC5160

T-95, mils 0.38 0.28 0.38

Index 100 110 120

TD 57.4 63.1 68.8

Blow-Off 87 104

Air Flow 0.91 0.63 0.31

Density 1.56 1.52 1.48

25 percent |  39.6 37.8 49.6

IFD

65 percent 87.9 93.6 95.5

IFD

Guide 25.4 24.9 33.5

Factor :

Resiliency 28 29 32
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Corn. Set. Not determ ned Density Not determ ned 25
percent | FD Not determ ned 65 percent |FD Not
wo 2608lo5dsgd ned Quide Factor Not determ ned ReSI/US280%412427

t erm ned., Tensi t determ ned . Tear Not .
ran) 1900 BERELoh Jh05T poneReRE R SRR OISR PE Fisrible
slalﬂslﬂg'ckﬁif@m: esﬁﬁ%é%gg&mi ble Bazaeraisf hg@l@ﬁﬂcl@@ Roowercent,

seed oi as percent of the polyo
35 @W&H@nﬁg&aﬁg

PSECEPFf erent i socyanate indices
Exanple 46 47 48 V-31 37A Palyol of 100 100 100

Exanple # 15 Water| 4.5 4.5 4.5 0-8264 0.12 0.12 0.12
LEgplegt 3 3| DESH16D T5M5,| nmi |81 0. 38 0.28 0.38 |ndex

T—M 120} TO 5714 63.1 68.8 BlowOf 87 104 Air

VRI8Ty 0. 91 0j638®. 311 ®enslity 8056 1.52 1.48 25
CompipedBolyol 9. ¢ 320 8 U9.3 ||FD 6% perg¢ent 87.9 93.6 95.5
#E;gmmftﬂi@s 25.4 24.p 33.5| Factor Rgsiliency 28 29 32

Water 4.5 4.5 4.5

D-8264 ' 0.12 0.12 0.12

DC5160 1 1 1

DABCO T-9 ' 0.16 0.14 012

Index 110 110 110

Voranate T80 57.4 58.4 58.8

Properties .

Alr Flow 4.5 4.1 4.1
Compression Set 75 3.5 47 7.8
percent

Density (kg/m"3) 22.8 23.4 22.5

40 percent IFD 166.6 167.5 186.4

Gulde Factor 7.3 7.2 8.3

SAG 2.7 2.7 2.9

Resiliency (percent) 42 39 39

Tensile (kPa) .. 60 61 75

Tear (N/m) 279 266 194

Elongation - 88 93 71
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5 10 -47 WO 2004/ 096882 PCT/ US2004/ 012427 Tabl e XIV:
Exanpl es 49-51: Conti nuous Production of flexib
WO zﬁdﬂbwsﬂck f oam from veget abl e oil based poP?T!PS%IP“’%“"

w5 51 Al S50 S0, DAL A 009,50, B

pols®l mdidiplcopokImeando¥P@l Water 4.5 4.5 4.5 D- 8264
0.12 0.12 0.12 DC5160 1 1 1 DABCO T-9 0.16 0.14 0.12

Frmdex—t30r T10—110—] Voranate T80 57.4 58.4 58.8
Exapeer ties AigpFlow 4.5 4.1 4.1 Conpression Set 75
Compdhernts/f 8 ercenf Density (kg/m'3) 22.8 23.4 22.5
VatthoPsmseenf TFip 166| 6 167.5 186.4 (Quide Factor 7.3 7.2
Voranol38> P. 7 35 7 2|9 Resiliency (percent) 42 39 39
Pol@RsERmpig KPa) 500 6l 75 Tear (N m 279 266 194
# 1t ongatioh 88 93 71 -48 WD 2004/ 096882 -
PCH-US2004{-6+2424— Tabl e XV: Exanple 52: Flexible foam
WEIEE 4 ed—t+om-seed] Oi |
DEDeG oo T ~0.127
DC5160 1
T-95, mils 0.32
Index 110
TDI 57.5
Blow-Off (sec) 93
Air Flow 4
Com. Set. 1.9
Density 1.48
25 percent IFD 37.61
65 percent IFD 92.3
Guide Factor 25.4
Resiliency 31
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pol yol
Vor anol
wO 28608/096885 WAt er

Tab'éodﬁ’@llloElegléz

wi th copol yner
-3136 15 Voranol -

nSIt

pol yol

1.

48

Exanpl e # 52 Conponents

25 per

3943A 35 Pol on
D-8264 0.12 DC5160 1

T- 95,

cent

of

FOHY

W
53 - 86 oW i dx i(1818C AR e Alfbalsopréduced
| FD 37.61 65

opeseest oftpP9dygl @FJaeC%ﬁmerz@%Y%y liency 31 -49

V\D 2004/ 096882 PCT1US20041012427 Table XVI: Exanpl es
el % bl e nolfjaed|t oans producef t1ron seed of |
pol yoi w th copol yrper bol g9l : | Exggpl ¢ #5653 b4 56 5
pEgEent s Spectrey Nejosz 70] 0U 60. 0 50. 0P 40. 00

‘ ye—Nc—-0-0—20-166— 2000 v
Spe?ﬂS%‘ U@Gééf o 1000150 §070P oh W0%ko - £o8 R and
SpeafpeNGFPAnol P 1421 Pyl 9889 5g2000 | 2000 © “8060
Combined Polyols from 10.00 20.00 30.00 40.00
Examples #21 and #22
Voranol CP 1421
Polycat 58
Niax A-300 0.25 0.25 0.25 0.25
Niax A-400 0.10 0.10 0.10 0.10
Tegostab-b8708 - 0.80 0.80 0:80 0.80
Dabco 33LV 0.30 0.30 0.30 0.30
Dabco DC 5164 0.20 0.20 0.20 0.20
DEOA PURE 1.00 1.00 1.00 1.00
WATER 3.70 3.70 3.70 3.70
TOTAL PARTS 106.35 | 106.35 106.35 106.35
WATER CONTENT OF THE BLEND 3.65 3.65 - 3.65 3.65
OH# OF THE POLYOL BLEND 57.71 61.84 65.98 70.12
INDEX 100 100 100 100
Density Core 35.4 36.8 35.5 33.8
CFD 50 percent 5.6 6.6 6.2 6.4
Tensile Strength - 107 134 109 107
Elongation 103 107 93 84
Tear Strength 223 220 237 198
Resilience 53.5 52 48.5 43.5
Air Flow 1.0 1.7 1.5 1.3
Hardness Loss after Fatigue 32 34 37 40
|Compression Set 50 percent 7 8 10 12
Compression Set 90 percent 9 10 14 17
Wet Compression set | 70 percent 17 20 22 24
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Ni ax A-300 0.25 0.25 0.25 0.25 N ax A-400 0.10 0.10

0.10 0.10 Tegost ab-b8708 0.80 0.80 080
WO 2008846¥620. 30 0.30 0.30 0.30 Dabco DC 5164 F a8 B,

Exam 1 057 PE 1f<9£n T U8l dd0 £ se¥ATER13pdiydl 7@sing
: . i 106,35 106. 35 106. 35 106. 35
MENGBELOS 3. 65 3.65 3.65 OH#F OF
THE POLYOL BLEND 57 71 61.84 65.98 70.12 | NDEX 100
Tab1e08vi9? 19Qam19§8557 yeEpben st B8 8narabta®is8ti€sD 50
percent 5.6 6. .2 6.4 Tensile Strength 107 134 109
Bmmlg;# Flnnnnflo 103 107 93 84 Tear Strength 223 220
? ! 198 £p3|llence 53.5 52 48.5 43.5 Ar Flow 1.0
F%;“TAZ f 3 rdness Loss after Fatigue 32 34 37 40
VBG%AH\:i —Sef 50 percent 7 8 10 12 Conpression Set
Pmy b€ € 14 17 Wet Conpression set 70 percent
mg) \Qbyw)foo4/096882 PCT/ US2004/ 012427
i bl e foam produced from seed oil polyol
u5|n; hi gh watler level in the fornulation Tablevayl:
|}%g@nple'EY1Canonents and Characteristics. Exanple #

/-3137A 50| Pol yol of Exa
DCEI68264 0. 1 y nple #16 50 Water 6

. T-95, mils 0.35
Index 110
TDI 75.1

Blow-Off 107
Air Flow 4.3
Density 1.15

25 percent 33.5

. IFD

65 percent 78.8
IFD
Guide 29.1
Factor

Resiliency 34

Examples 58-62. Rigid Foams prepared from seed 0il polyols

General Procedﬁre for the production of rigid foams:

Foam components were measured to an appropriate
total blended mass which was appropriate for the size of the
container into which the foam will be formed, according to
the ratios in the Table XVIII for Examples 58-62. The
isocyanate component was weighed into a mixing cup
separately.' All components except for the isocyanate were
combined in a mixing cup and stirred at 1000 rpm for 6
seconds. The isocyanate was then added to the blend of all
other components in the polyol, and this new mixture was
blended at 1000 rpm for 6 seconds. The foam mixture was then

-51-



10

i5

20

DC5160 1 T-95, mls 0.35 Index 110 TD 75.1
BlowOf 107 Ar Flow 4.3 Density 1.15 25 percent
wo 208#095882| FD 65 percent 78.8 |FD Guide 29. Pcrﬁféewnm

Resi | 34 - i
pou??%h%rlé%gg céntfﬁ‘ﬁ-{@ E’glrlgﬁ Brﬁggggure or"pc5 8! fmea.
The pf@mmimgn maracgzer:fstam Wlé@farrme@ﬁ'pnﬁ@nt@e%etﬂéne which
is frg% d d Q8 Q%Jeea;d% [reggtﬁ‘l ihlepded I®BsS MY Chbam

prlae the container into
drawdi sttriﬂngs fiteen vuemov:mi fmofegurfecer aEA§NgHNT Tk he

ratios I f I
coc S B oL B | ST seeatiife i 1o
defseparas eklyen Athe cﬁnﬁs@)m@mf@c@x deprof PnERE FaGEYarff ¢1oes
not{Safier 6208 D80k 1 RIUHID (RIRNABY Blchin e Ahrd Wl
seconds. The I socyanate was then added to the
TabbeeXdIDl all 15 other conponents in the polyol, and

this new nmixture was blended at 1000 rpm for 6 '
Tab was sighegn  -51 WO 2004/ 096882
2%3604%?‘54% poured into the container in which

the foamwas tao bhe forned The follaowin
___iﬂagﬂﬂﬂiﬂLLSl 8 welr 0 58024118 ggﬁ'gi raiagLeh i s
QMM#\PH alt onguie rh:l $sor-ins i nto t he
Vorafd 868 _dr aws ist B9 ngs whetp rpmﬁ%ﬁr (ndel surfal
Polyal of Exagipledt 25Ut  80stiri ngi ng from foam | pterior), and -
tack free-1i \Ah| r-ln S u\“ i d S foam
Polyel gt ge@lei®27 o | onder t ality, $07 does
Polycat 5 ' 1 1 1 1
Polycat 8 2 2 2 2 2
Polycat 46 1 1 1 1 1
L-6900 2.15 2.15 2.15 215 2.15
Water _ | 258 | 258 2.58 2.58 2.58
HCFC-141b 20 20 20 20 20
PAPI 27 137 137 137 137 137
Properties
Gel Time (sec) 29 35 a1 40 30
Tack Free (sec) 40 63 66! 65 45
Crown Density (Ibs/cft) 1.59 1.41 1.38 1.499 1.446

Exémples 63 and 64: Elastomers and coatings prepared from

vegetable oil-based polyol

Polyols of the examples were blended together by
adding molecular sieves (Baylith L) and mixing by hand for 5
minutes. The blend is then degassed in a vacuum oven until

no bubbles were retained.

Method for production of an elastomer plate or a coating

The polyol of the example and the isocyanate were
mixed at room temperature for a minimum of 1 minute to

achieve complete homogeneity. The resulting mixture was cast
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not adhere to touch. Results of these Exanples are
shown in Table XVIII Table XVIII: Results of Exanples

WO ibrsdxanpl e # 58 59 60 61 62 Com onent $ PEIYEHI00480862%27

, (5 50 25 0 Po]yol of anpl e #25.50 Pol yol of
S niR i ReL A9t S5 SRS Hs REDaretion 9818 palakemer.
orBcas? dnfola PrhycCalirfrd fbrl thel prepG2808idnlbf2alfoating.
2.15 2.15 2.15 Water 2.58 2.58 2.58 2.58 2. 58, .
curipgrefiai1phsp bayewp ?6““30 a?tpﬁgf“?‘fp?‘?’flfs‘?%g‘iti%’? @* 2
go?&OQQEEESﬁe%iﬂ_ﬂl@@t (esh1etd 30 téindRivelyTatkeFcasting

sec) 40 63 66 65-45 Crown Density (Ibs/cft) 1.59
was. étréd3gnlanogven 42 U (@R d9 63 and 64:
El astoners and coatings prepared from vegetable
oi | - baseg goggglgl@p}@ SLRirdtRrxaeRpbee wasekependedroom
t oget her By addi ng nol ecul ar sieves (Baylith %% aﬂd
tenperagupe Hand?fdays babrg hASSINIThOHPEAGTPR L RENY Was

degasseq | v, Qven L bppbl es were
Pos&t Eflﬁgg. a%b?ﬁocgc#ﬁmoﬁr dl?clé??)gﬁ ggggn gf astonmer plate

or a coating The polyol of the exanple and the :
Talbl@C XaXat eEwemplesi K20amd 6D Inmpmnsntst gnd Repudts.

mnimumof 1 mnute to 20 achi eve conpl ete

honpgener-ty—FHhe—fesuttiggg—m xture was cast -52 WO
2JPBEc00% PeTAuSrob4r-6424P7 into a mold of 2mm
T S 1 | ast onmer or cast
Cmmf@v“”u:rnluL”fLCPal1LIUP|U an e \ y :
Dyp%lréaéﬁ a—Hat—strfrace—tor—tte| preparati on of a coating.
Polyol of Example #18 100 100
Bayiith L 5 5
VORANATE M 220 42,5
TSONATE M 143 45.5
_ Properties
[Tensile strength MPa 4.7 4.0
Elongation percent{ 56 | 76
Tear strength N/cm 56 56
Pot life ( geltimer) min 48 55
Shore A (7days) 70 73
Shore D (7 days) 24 20
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Curing of a thin layer (2mm) at atnospheric condition
gave a good el astoner w thout bubbles. Alternatively,
the casting 5 was cured in an oven for 1 hour at 75C.
The resulting pol yurethane sanple was kept at room
tenperature for 7 days before testing, or LLOYD WISE
alternatively was post cured at 75C 10 hours before
testing. Table XI X Exanples 62 and 63 Conponents and
RESGMPS. Exanple # 62 63 Conponents Castor oi
Dypol 6862 Pol yol of Exanple #18 100 100 Baylith L 5
5 VORANATE M 220 42.5 | SONATE M 143 45.5 Properties
Tensil e Btrehthg@Pab&e?o4l0baEbdngaﬂw@ﬂ pemnpeTits 56 016
Tear S cmb56 56 Pot |life (geltinmer) mn 48
di ys) 70 73 Shore D (7 days) 24 20 10
-53 L Eg SE CLAINB 1. A % etab oi | based

| yol gsed of SHLR-A ] (1) g
gﬂd (I 1) t vvhere #4 5 éu'r)esn due of a poI yol ,
am ne or am noal cohol initiator; 10 X and X' may

e the same or different and is O, N or
R is a residue of a polyol, polyamine or aminoalcohol

initiator;
X and X' may be the same or different and is O, N or
NH; p is an integer from 1 to 5; g is an integer from 1 to
5 wherein p + g is from 2 to 8, T is an integer from 2 to 8
and A may be the same or different and is selected from the
group consisting of Al, A2 and A3 where
. _ ]

I
1 C—(CH,) p-CH—CH,—0

(CHZ ) n CH3
Al is - —a
ﬁ CHZOH
—-C—(CHjy) v~CH—(CH;) ,—CH—CH,-0——+
(CHz) s CcH;
A2 is - —b
— -
(I)| CH,0H
—-C—(CH3) éH_< CHj) y—CH— (CHj,) .—~CHCH;0———
Hy0H (CHz2) s CH4
L de
A3 is
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NH, p is an integer from1l to 55 q is an integer from
1to 5 whereinp +qgisfrom2to 8, t is an integer
from2 to 8 and A nay be the sane or different and is
sel ected fromthe group consisting of Al, A2 and A3[|oypwisE
where 15 O C -( CHQ) WICH-CHQ OL ( CHQ) n CH3 Al is
a 0 CHQOH r : CH-( CH2) r-CHCH2-0O

GEEEE B iy ¥ %ﬁcﬁzoar%@m@ FraE) CH%%ﬁéra g oLs

gbdatarLtO¥P W SE gwhetermhBn ¥r Equsi 8o BeaBdafidahén is
Integers and mis greater than 3, n greater than or
8504l LLotoel 8  aNdimATPEtEFr BARR13t 0T 195 grpa3tgrehiten or

é 891 3cof zé%ogrgaﬂgrgEQQEeQrthSHUBE &guéfreo ek pd vires

eater than or equal to zero and v+r+s 5 I's from
La f8omalPsthr dfiy Oat ©s35ro Pstbrdm Obt ds36ramd0 toi 85 and

Pe 28 Prb8LP bo0 Shor Rt Shar CRRt BB TheotORBolgoF CHRE tuent

whenei Dekatbdcpb( peqyh) bargéaat@f thanveBap61y@1tand
100 in the vegetable oil based n¥ 10 2. The
VE@é?éBIéaépﬁc éé@dqﬁé yéF SFQEFQF @anmﬁeﬁéﬁnup to 100 in

(aabse)benpast hihsphtrm Bodyh9e . 50.

2. The vegetable 0il based polyol of Claim 1
wherein (atb+c)/(ptg+t) is from 0.5 to 50.

3. The vegetable o0il based polyol of Claim 1

wherein (a+b+c)/(p+g+t) is from 1 to 25.

4. The vegetable o0il based polyol of Claim 1

wherein the initiator has a secondary hydroxyl group.

5. The vegetable o0il based polyol of Claim 1
wherein at least a portion of the vegetable oil based

polycl has a structure

B—A—@
where at least one X'-H group is a primary hydroxyl or
primary amine and at least one X-A-H group is located at a

position corresponding to a secondary hydroxyl or secondary

amine of the initiator.
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3. The vegetable oil based polyol of daiml1 15
wherein (a+b+c)/(p+q+t) is from1l to 25. 4. The

veget abl e oil based polyol of Claim1l wherein the
initiator has a secondary hydroxyl group. 20 5. ThalLOYyD WISE
veget abl e oil based polyol of Claim1l wherein at |east
a portion of the vegetable oil based polyol has a
structuke RokAvegdlable bt deasdl A XNath s
group is a primary hydroxyl or 25 primary am ne and at
Wieaist innet X @a$t gr oRprE 50N oeht Bde aveget pbbet Pbh based
Cofr I ng ; ondary hydroxyl or secondary
pa‘?nf%ogfgr?g‘]?hg ?%??‘?5?%% 55 LLOYD WSE 6. The

veget abl e oil based pol yol _LAg%gin15 wherein at | east
a portion of the vegetabl i sed polyol has a
structure: R~X-A- ~P5 giall of the X -H groups
are a primary hydroxyl or rirn@ry am ne and all of

t.he X-A; oups. are.located at a_ position
BorrSshbhdlho 15 & SacOradPy Ayaroxbr BrSerkiaaryl o
@i mer of atbee i ahdli @atorof 10n€. xThenvegetpbl erei Lobased at a
polyol of Claim6 wherein the initiator is glycerol.
1S TheCy eget BFROBAI "Based2 psrGerdar Y M AfRPAY LwREr epRONdary
dhendnbtiahorifiscsetseted from neopentylglycol; 15

1, 4- cycl ohexane diol; 2,5-hexanediol; 1,2-propylene

gl ycol; trinethylol propane; pentaerythritol;

sorbitol,; sugrose; l.ycerol; .1, 6-hexanediol_; .

1, 4- but a7n'edi 0 e; Vé% ey ekynlge g(fly%o a}seéc]i%?a]hwd]en%f gqjy%lcﬂ];6
wiéethyl ene ghycohtobi $s3gagtaepropyl net hyl am ne;

et hyl ene di am ne; diethylene triamne; 9(1) 20

hydr oxynet hyl oct adecanol ;

1, 4- bi shydr X , i -

(hydr ox;r?yrfet %ﬁyﬁ%%%%@ng,(?g,?asle?&&ﬁﬁ%%e%%n%%alm !
Whgeeoh the initiator is selected from neopentylglycol;

1,4-cyclohexane dicl; 2,5-hexanediol; 1,2-propylene glycol;
trimethylélpropane; pentaerythritol; sorbitol; sucrose;
glycerol; 1,6-hexanediol ; 1,4-butanediol; ethylene glycol;
diethylene glycol; triethylene glycol; bis-3-aminopropyl

methylamine; ethylene diamine; diethylene triamine; 9(1)-

hydroxymethyloctadecanol; 1,4-bishydroxymethylcyclohexane;
8,8—bis(hydroxymethyl)tricyclo[5,2,l,OL6]decene; Dimerol
alcohol; hydrogenated bisphenol; 9,9(10,10)-
bishydroxymethyloctadecanol; 1,2, 6-hexanetriol; any of the
aforementioned where at least one of the alcohol or amine
groups present therein has been reacted with ethylene

oxide, propylene oxide or mixture thereof; and combination

thereof.

9. The vegetable 0il based polycl of Claim 8

wherein the initiator is glycerol or glycerol where at
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al cohol ; hydrogenat ed bi sphenol; 9,9(10, 10) -

bi shydr oxynet hyl oct adecanol ; 1, 2, 6- hexanetriol; any of
the aforenentioned where at | east one of the al coho

or am ne 25 groups present therein has been reacted LLOYD WISE
with ethyl ene oxide, propylene oxide or mxture

thereof; and conbination thereof: 9. The vegetable
Q.'e'a&aﬁﬁﬂe Qpﬁ Ye of1 LM Grodls V@Frt_etﬁé‘ % cé?bﬁ.' AkQ peen
is glycerol or glycerol where at -

Ireastt ashev igth tefé vl evhobx o ups @fomhbetgdsy@emle has

been reacted with ethyl ene oxide or propyl ene oxide.

10. The vegetabl e oil based polyol of daiml 5

wherei n the Tegetvalblee atille hasedapaly @oliywia ¢f quiaimnd

has a weight average no| ecul ar ht of at | east
ey ' She VeiRiabte ot BRsed %fwr bf @ atfiig and has

\M‘Weeid‘hﬂ heyavel ght sves.ager npL ecul akr wel ght a8 @tso
| east = 10 about™ 1500. 12. The vegetable oil based

pol yol of Claim1ll wherein the weight average

mol ecul a;Lo\rNelIgl% \)e%eq:ableaStlll %boﬁ“etdo}fgoolo 0115?§3<F1a%610

process i Nng “a véget abl'e 0l € pof yo
phEoesin cdmprisidigs Ve fdgd ngobdichhd ti@é 0ghthak &S @east
$é¥0| olyan1ne 20 am noal cohol or mxture
fl %%d a vegetable oil based nononer having at
| east one of the fornulae: 0 CH30-C( CH2) m
CHCH2-OH I, ( CH2) n CH3 25 0 CH2OH CH30-C( CH2 )

-CH-( CH2P.r TOM QMze0dbld oiloKsest GRlyol of Claim 11
wherein the weight average molecular weight is at least

about 1800.

13. A process for making a vegetable oil based

polyol, the process comprising,

i) mixing an initiator that is a polyol, polyamine,
aminocalcohol or mixture thereof, and a vegetable oil

based monomer having at least one of the formulae:

CH30——C——(CH2)m—CH——CHz—OH
I, (CHZ)nCH3

I CH,OH
CH30—C—(CHj) v~CH—(CHj) ;~CH—CH,—OH

: CH,0H
CH30—C—(CH3) y~CH—(CH;) ;—CH— (CH,) ,~CHCH,—OH

H,0H (CH;y)
TTI, 2 2) s CHjz
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0 CH20H 30 CH30-C( CH2) v CH( CH2) =-CH (CH2) r
CHCH2-OH CH2OH ( CH2) s CH3 IIl, -57 LLOYD W SE

where m n, v, r, and s are |ntegers and mis greater

than 3, n greater than or equal to zero and mtn is LLOYDWISE
from1ll to 19, v is greater than 3, r is greater than

or equal to zero, s is greater than or equal to zero 5

and vireseis, FAOM;10rf 0248, sahdei ihtBgatknantih@® is greater
mxturetoareactlontenperature for a reaction
time, i | 3/ URdeFeat vactbANand PHUBRetOprEsenaadontanis

anoun catal yst . sutf t rml e
vegetg é g}l %aggd FE ngmgéfegﬁgﬁhg]a%n%%tgrﬁater than
conpounde@hhlreactedoussauslgae&te@.ﬁﬁameoghbqpaﬂcentzero

of the ve et bl e oi.l based, pol yol roduct. 15 14. The
proce%%g §§|hF1§rﬁﬂei§'ﬁg h ﬁPalyst is atin

catal yst and the anpunt of catalyst is at |east about
100 parts per mllion by weight of the total m xture.
15. The) pF@ééé@gthél@Fﬁﬁmnemﬁ@rélﬁeﬁﬁéléﬁoﬁﬁmpéﬁatzge, for

Cata|¥sEeé§t§% n! £28E, a@ﬂm% ZERdgérgsvaghP hdo n 18e

The process of daim 1l erein the cata
t|tanpuﬂseatalyétaandmbhstanﬁuatcetaégsalysﬁfﬁsiaht to form

| east . 100 part lio ght. 25 17. The
proce58of® gfé?ﬁ%% ﬁﬂgkgﬁﬁgtﬁélg unt of catalyst is

at | eapt 508 paétémgahtﬁbE|b@mpo&8d The peeeess 9L at least
Claim 14 wherein the cataly Is 30 selected fromtin

(11) BtHyl NepehhoREECSRENCEI FReobedREabee Cdilbbepkyt Palyol
(1'V) dibayrate and conbination thereof. -58

14. The process of Claim 13 wherein the catalyst is
a tin catalyst and the amount of catalyst is at least about

100 parts per million by weight of the total mixture.

15. The process of Claim 14 wherein the amount of

catalyst is at least about 250 parts per million.

16. The process of Claim 13 wherein the catalyst is
titanium catalyst and the amount of catalyst is at least

100 parts per million by weight.

17. The process of Claim 16 wherein the amount of

catalyst is at least 500 parts per million.
18. The process of Claim 14 wherein the catalyst is

selected from tin (II) ethylheptanocate, tin (II) octanoate,

dibutylytin (IV) dilaurate and combination thereof.
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LLOYD WSE 19. The process of Claim 16 wherein the

catalyst is titaniumtetrai sopropoxide, titanium

tetrai sobut oxi de or conbination thereof 5 20. The

process of Claim 13 wherein the catalyst is an enZYByp wisE
catalyst. 21. The process of Caim 20 wherein the :

catalyst is |ipase. 10 22. The process of Caim13
wher ei n t9he ﬁ?é YSled 2 .carbanat e
cat al yst . ﬁle %%GO%SZSOSJ‘.CCOE?P%IT?@P(; ATALE %‘1? atalyst is

tatbmn@meteﬂBaEabakyﬁbeSeKQEEBanhthth@éleeﬁbtBﬁ&d@nor
t her eof process of Caim13 wherein the
?%$?}%f%}0nh5§eg? Feast one secondary hydroxyl or
secondary amno group. 20 25. The process of Caim13
wherein the initiator cerol. 26. The process of

d ai m 13,0 -whelhes rprtwsmuqﬁgd%/balm 053 Hae vl mt i tgatalyst

QCQntQQEyﬂé %%§%e§§gtlon tenperature and vacuumthe

|n|t|ator Wou I'n the absence of the vegetable
oi | based nnnoner substantlally evaporated in at nost

120 mn tes A rethane c rlsed of the
reactio 5ﬁhéPx5FS ?? gﬂbﬂgl Hdie catalyst is

vegetabl e 0|I based ponoI of Claiml. -59 s LLOYD
WSE 28. The process of Caim13, conprising, i)
heating, in the presence of a catalyst a vegetable

0|| based m%%%“¥r$ﬁégémbf“ci§¥ﬁt19”&h8§e{# gorgyéaf§st is

comprlsed of a carbonate catalyst.

23. The process of Claim 22 wherein the carbonate

catalyst is K,CO3, NaHCO; or combination thereof.

24. The process of Claim 13 wherein the initiator

has at least one secondary hydroxyl or secondary amino

group.

25. The process of Claim 13 wherein the initiator

is glycerol.

26. The process of Claim 13, wherein the initiator
has volatility such that at the reaction temperature and
vacuum the initiator would be in the absence of the
vegetable oil based monomer substantially evaporated in at

most 120 minutes.

27. A polyurethane comprised of the reaction
product of a polyisocyanate and the vegetable 0il based

polyol of Claim 1.
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0 CH30-c~-( CH2) mCHCH2-0oH | ( CH2) n CH3, 10O
CH2OH CH3o- IC -( CH2) CH( CH2) r-CH CH2-0H (CH2) s
CH3 |1, 15 0 CH2OH CH30-C -( CH2) v-CH( CH2) r CH
(CH2) r CHCH2-OH CH2CH (CH2) s CH3 20 111, where m

n, v, r, and s are integers and mis greater than 3, LLOYDWIS

n greater than-or equal to zero and mn is from1ll to

19, v isyx@reaher pkhaes3, of cIadreater ddatidhi Ry, equal

to zero, s is greater than or equal to zero and v+r +s

is from10 to 18 until sone portion of the VOB

nonongr,s reacte equent Iy 11J)_i odugj

an i s SEa T 1D AR Dol Yart pal P 8 5L B ab1e
am noalidohalsear muindmare Haerrepfat dlddet seactedtMEBformulae:
nmononmers of step (i) for a tine and -60 ,y LLOYD W SE
tenperature sufficient to formthe vegetable oil based
pol yol under vdtuum wherein the anmount of conpound
1l react hS_ t_~8). 05 weirght percent of the
veget abl eegladl) basélé:ﬁ%z?ycglp Q\%Izg?igduct. 29. The process
of Claim 28 wherein the(d.}pi)ti or is volatile at the
reactidn conditions of st n("'3:1[3). -61

ﬁ CH,OH
CH30—C—(CH3) v—éH—( CH;) ,—CH—CH,—O0H

CH
I, ( 2)s CH;,
|O| CH,0H
CH;0—C—(CH;) «~CH—(CH3) ,—CH— (CH;) .~-CHCH,—OH
: Ho0H (CH3) g CHj
11T, :

where m, n, v, r, and s are integers and m is greater
than 3, n greater than or equal to zero and m+n is
from 11 to 19, v is greater than 3, r is greater than
or equal to zero, s is greater than or equal to zero
and v+r+s is from 10 to 18 until some portion of the

VOB monomers have reacted and subsequently
1i) introducing an initiator that is a polyol,

polyamine, aminoalcohol or mixture thereof to the

reacted VOB monomers of step (i) for a time and
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temperature sufficient to form the vegetable oil based

poclyol under vacuum,

wherein the amount of compound III reacted is at least

0.05 weight percent of the vegetable o0il based polyol
5 product.

29. The process of Claim 28 wherein the initiator

is volatile at the reaction conditions of step (ii).
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