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United States Provisional Application No. 60/676, 348,
filed April 29, 2005. The invention relates pol yester
pol yol s, nethods of making the pol yester polyols, and
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with these polyols aonly  ending themin
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manufacturing process, in which soybean oil is oxidized with air to form reactive
hydroxyl groups. The oxidized material is then transesterified with a low
molecular weight polyol such as glycerin or sucrose. The resulting polyether
polyols tend to have residual odor, dark color and an oily feel. Polyurethane foams
made from those polyols tend to have poor physical properties. Good quality
foams can be made with these polyols only by blending them in small proportions
with conventional polyether polyols.

More recently, there have been developed higher functionality polyester
polyol materials that are derived from fatty acids. As described in WO 04/096882
and WO 04/096883, both incorporated by reference, these polyester polyols are
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acids. As described in WO 04/096882 and WD 04/ 096883,
both incorporated by reference, these polyester
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r resource, which can be prepared easily and
mﬂggﬁﬂpéguseful in a variety of polyurethanes
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processing latitude. | n one aspect, this invention is
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atatomsa SfE'ontl Iy so?npound other than glycerine that has at least two hydroxyl,
primary amino or secondary amino groups, and (b) an average of at least three
ester units per copolyester molecule derived from a hydroxyl-containing fatty acid
having 7 or more carbon atoms or mixture of two or more of said fatty acids,
wherein at least a portion of the hydroxyl-containing fatty acids contain a
secondary hydroxyl group is at least 5 carbon atoms removed from the carbonyl
carbon of the acid group of the fatty acid. Still other aspects of the invention
include a polyurethane formed by reacting this ligquid copolyester with a
polyisocyanate, and a method for making such a polyurethane.

In a preferred embodiment of the first aspect, the initiator segment is a

polyether.
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that 1s at least 5 carbon atoms removed from the carbonyl carbon of the acid group

of the fatty acid.

In each case, a significant proportion of the weight of the copolyesters
comes from fatty acid materials that are conveniently obtained from annually
renewable, naturally occurring resources. Copolyesters can be prepared from
those fatty acid materials easily, in a limited number of process steps. Good
quality polyurethanes are easily made using these copolyester polyols. Certain
embodiments of the copolyester have been found to process easily into flexible
polyurethane foams having good physical properties, even when used as the sole
high molecular weight polyol component of the foam formulation. It has been

found that the use of the polyols of the invention permits greater processing
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de t%OB E)grr%a%h tPl¥9 pnrcr:xgln_y} gllnpnlorli%d secondary amino group present

in the initiator compound. More typically, the initiator equivalent weight is from
31 to about 750. A preferred initiator equivaleﬁt weight range is from about 50 to
about 350. An especially preferred equivalent weight range is from about 75 to
about 250. The initiator compound suitably contains from 2 to 12, especially 2-6
and particularly 2-4, hydroxyl, primary amino and/or secondary amino groups per
molecule.

Thus, for example, the initiator compound may be a polyhydroxyl
compound such as neopentylglycol, 1,2-propylene glycol, trimethylolpropane,
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When the copolyester is to be used in making elastomeric polyurethanes, a

preferred type of initiator compound is a polyether having on average two or more
hydroxyl, primary amino or secondary amino groups per molecule. Suitable such
polyethers include polymers or copolymers of ethylene oxide, propylene oxide, 2,3-
butylene oxide, tetramethylene oxide, mixtures thereof and the like. Polyether
initiators generally have a molecular weight from about 150 to about 5,000,
especially from about 150 to about 3,000, particularly from about 300 to about
1,500 and most preferably from about 300 to 1000. They suitably have from about
2 to about 12 hydroxyl groups per molecule, and preferably contain from 2 to 4
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c o138 apAbe - o Alhe sepopdmrm hydrarzl 4ravp isdioaded tara cachapvttemamhich is
degqedd $hakBbn! 416mP &R 6 ¥Bor? @1'1@9;{1@91[;}71 c bgﬁ%k' @Eeec'ﬂ%&gﬁc acid

is an especially preferred copol yner’i zabl e nononer
Copomy rpé?%le p@pg@%ﬁy EQ¥Hisqpogitioned more closely to the carbonyl tend

to engage in a side reaction to form cyclic lactones such as dihydrofuranones or

25  tetrahydropyranones. The hydroxyl group is preferably about 6 to about 16
carbon atoms removed from the carbonyl carbon. The carbon atom to which the
hydroxyl group is bonded is counted in calculating how far the hydroxyl group is
removed from the carbonyl carbon, but the carbonyl carbon is not counted.

Ester units derived from the secondary hydroxyl-containing fatty acid may

30  constitute up to 100% of the ester units in the copolyester. Alternatively, a
portion of the ester units may be derived from a fatty acid that contains primary
hydroxyl groups or which contains no hydroxyl groups. In such cases, the ester
units derived from the secondary hydroxyl-containing fatty acid may constitute
from 1, 5, 10, 25 or 50% of the ester units in the copolyester, up to 99%, 95%, 90%,

35  75%, 50% or 25% of the ester units.
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50-99% by wei ght et hyl ene oxi de and 1-50% by wei ght
conononer. These et hyl ene oxi de-cont ai ni ng pol yet her

woOonbdei1agwss have been found to produce copol yeBCEMUS2006/016173
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that process easily to form good quality pol yurethane
foans. Fatty acids, for purposes of this invention,
are |inear or branched aliphatic carboxylic acids

havi n_g Ifprdseats tpritmG-arHydfoxsl- Maﬂnihgt faetyl £AUE)SEuifdb® Bonstitute

t hg)t0 P?l ulge éh car bonyl ge quWof t he acid group

THEOFAE #92000F 42 moleperpenty preferahly tony 1 M%lolced’e%nt "and more

carrlaﬁarab%ﬁmml artﬂ 5t9&ﬁdélrai'de)dt bf eliv a%nmﬂecﬂﬂuﬁﬁérb@ brimary- and
i phatic.qar ntain carpon-ca

oS Reflok oSl G5B Y pBR0 SR e Sonboghn, The fEmary

mehydemgyt gronp{shisr ﬁreﬁuﬂﬂi ht last 5, sidfehalilg floal €918, carbon atoms

(%{n{,{, cuan Ly, c ne or?jgggp%ﬁrs%yﬁranitro groups.

presence tion may Inprove
S O ms p ﬂ‘dlpéaﬁty ecsdsa:hap odqtamneinbahﬁs t]nmd er hloehgdiexyl groups. It is

t. f. f t1

Rérkéﬁ ?%fﬁHAE th%tag% O?at Ora?ll(i) Ogon 1neo y &]a 81%Ha‘quq'gxyl group.

b(ﬂﬁ’(ﬂ@d at:lds atha’arltaw laukblpﬂe/\ﬁhydi‘bxy]s glrctlfpe| fenBotod @ﬁodfu@e EHranched
The ndary hygdr ox
5550 g L 50 ATy 16, REEDLAAS: S Wi
c a@tiystires ores uswdly\eeref qooiplézhend arahmhsiyl Ezﬂtybmﬁdmhaﬁhg only a
[ nda

o AL oy R, o8 BB B BRERER P vinY 3{1?%%8%%@% and
i rbran@mmthn‘ea@tesf@hhmdﬂom the sxa}«:;rltmn of ﬁxeummammombomﬂ(s)

group is pre e A SR a
r dw\tecaliorb a0t melec mrb@rty Ipreferabbn up Th)e abxmrt b‘zﬁh nwlleo petcent and

mbﬁéha{lﬂeurhfﬁgj 593%)6' lyfng}éoﬁérg 2%? ?anlhf'es o?l‘igltgqamds C};h?t do not

cal cul ating how far group nove
t 1fentain s dwgroxgagrpemn, There etshaer mmsmnys chain bomingtorm tand thelr

CQeecREL tdmalk &b fé@l'.lctesthgelﬁ}}d‘f@)grl ];fﬁﬂmohgﬁbgzctﬁfﬁa@d&g)glgestt%r and to

hydr oxyl - cont ai ni ng aci tute u
G’Eﬂﬂoebﬁ‘te fyelecalar geig hdwléng ?hetmb'nmmwemoeess

Al t er nahé ¥&joestr ﬁﬁ&tehél{‘cdﬁftalhrifm@%tlﬁ 50 YPbfofe SR Bfts derived

deri ved froma fatty acid that contains prinmary
h ihe bygroxyheongpining fatty agid(d@rsestry(shy drane ;ﬂllygtlmupsnber of

| @u&l@ﬂeﬁt&ﬁ%ﬁs sél@&e@ﬁfg@ﬂheﬂ Rithhe ehitiyed sIthQﬁQaf iR copolyester is
sec ]au%/ Qg%r | -containing fatty acid
teo¢ Lopnd preferably alsg ajr 22769, é#qqlﬁé"olééte@terﬁ having a

i @aiﬁtﬂlﬁ@p&hMﬁBﬁﬂl LR WeighO Yor PoBArIRNMes Tapflicatidt
25% of st e{ﬁ uencuts 6ég1083Ar % f@rresgﬁté’{ﬂlﬁl m&qwlcauy
[

hy T8y OE‘ogttQ Ay feﬁlf%c}/aué(cffﬂrflﬁ 5s‘i9| 10, gstgr @@F’ﬁtdelfl@?‘é from
ahgditoxst- doﬁtaﬁhliiﬁgl tatB5adigh)e PRRICH By prifeeled caftipbsterOBntaih From

80 g{Rl 1e ’cdD a g gtmm%npq'e erab?y from about 1 to about 3, and especially from
about 1 to about 2 ester units derived from a fatty acid per each hydroxyl, primary
amino and secondary amino group on the initiator compound.

The copolyester of the invention can be prepared in a one-step process or a
two-step process. In addition, it is possible to form the secondary hydroxyl-
containing fatty acid (or ester) from certain unsaturated fatty acids (or esters) and

oligomerize it in'a single step, followed by reaction with the initiator compound to

form the copolyester.
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preferably from1l to 50 nole percent of the conbi ned
nunber of primry- and secondary hydroxyl -contai ning

wobabtdoyiigosd units in the copol yester. The pri nBCY/US2006/016173

10

15

20

25

30

35

hydroxyl group(s) is preferably at least 5, preferably
from6 to 16, carbon atons renoved fromthe carbonyl
carbon of the fatty acid. The fatty acids may contain

one, t wa th& hﬂ@&e@ rprdi?is? :K%%Itib}?:tw %ogmuﬁ% is éo&nutlﬁed with lthe fatty
gener rre a e Ta clas contaln Y

a 3N § 36 §he %ﬁfwﬁld@ﬁw tetsd tp eapditignraunder which the
MUinitiadbie cdpipbumdy And) B! ISty %Bﬁ(sl) %oﬂbﬁﬂéiwéetob f@ﬁlc Bed copolyester.

co sters t ha often have h dr oxy
U apSntic s feiyds et lou oL FRBRAFBIRES aged pressure (o
ustéadobey cdnabﬂsammﬂm@iucmcwag watdr @nd Fdidrialabbld s BRYif6ieh) and

onI a si.ngl dr oxy oup tend to form copo] yesters
o A PEACEEBNE T4 28 OB AR P oihe qParioh. Tn general,
e%dbknﬁmde&ylohh@nﬂﬂioﬁQtfblo forafing pelylestetd ako rsultable, with the

BT Ut rendtion, BriPebitufen W5t Sniatly Shepln bz, Ao L00°C,

rmairel p&rfembly, bploef a7efd! yo wooido faxtuing 1280om| frofe e Bécondary

g AT RON R NN L R ——

g rma[pbe Mmdemehmgnntaslomdf I@draxhlagﬂmp efroinatond sy gideoxyl-

e th drox

f u E’% ﬁ]%%?ﬁ%gmé Ogeé:ufg% po Y es Pty mglﬁ d}i'fu' W?‘%% foadfynctionality in
nothe copddyresize iagh talsd unﬁrcrdglcwmrhnml-qam xmhtumthnr 0k es@wum of less
T [ r
e:@gﬁ%gﬁ%%%%gﬁ é\jgigla)f e?er?l% ﬁbgrt?))%yl con |%3)|7(r?° Wﬁv) Is
acseéxlly (suitablst difosigh higBenpreasurys anh evammtbmsplmhc PuEure can
e ni I i.at or
szlg:eﬁﬁsteﬁatﬁlt%hﬂgg%%go?%ér?ﬁlggreglq? % eV\éw}Egm&pe’rg &185 a Cé)polyester of
pride dﬂam%/dwrgmofamolmmatlm-q A xi:aclmpni)gtmdtcé feonhd\td 7§ haurs is
paé$k£1%§ﬁkﬁmg§eful mol ecul ar wei ght for pol yurethanes

I'tcations typically contain from3 to 12 and
especi auitabler mly@e%zthnl@t@lwterlnglnde s dferityeof Lewim acids, in
hy}ﬁfrﬁ&ﬂbr Gant d'?l" ﬁitﬂgaté ﬁ&s‘ea x?gatloﬁ) tt;l;ll &%a@megles of such

preferred copol yesters co roma

5, capplysds preflescaibed, ir Ueﬁnpa*ﬁ@ﬁtf’ ‘3.985551&’61%11 3 Patamdl 5,547,984, the
e Sf6ddsRlkdsYof WHRLR ﬁQQHﬁorﬂorﬁf%d %Péiﬁ be r@féi-e%'ée Ui b Sr Hfokd Xa%%lysts

fromafatty aci d per each eIxroxy , prlmargajamno an

s deahbmpseddpgatberyr sapreatialln oA itypiedl amonnt ef e talyrd is frem 0.01 to
C oLl 8 pERENF thd R eicHYEFH drdhe FARitRE RdrE RGNS ahﬂuﬁ’t being from
one- st eg process or a two-step process. 1'n addition,

i t2hout (4 4e,0.5p &etelt peficoRts he secondary

hydr oxy¥h GR8 toakRtepdploadst,y tlﬁcfaﬁ*:y(é?ﬁd(gs&eégtelfsr&m KeehdRiNo the

unsaturated fatty acids (or esters) and
initiator all at once, continuously or in two or mdre increments.

If a mixture of fatty acids is used, the diverse fatty acids (or esters) may be
added to the initiator as a mixture if desired, or added sequentially in any order.
The order of fatty acid (ester) addition may influence the proportion of primary
versus secondary hydroxyls in the copolyester. In cases where a fatty acid (ester)
without hydroxyl groups is used, the corresponding residues will form chain
termini. A

In some embodiments, the copolyester may have mainly secondary

hydroxyl groups. Secondary hydroxyl group formation is favored by (1) using a
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oligonerize it in a single step, followed by reaction
wWth the initiator conpound to formthe copol yester.

wO40BAA995t he one step process, the initiator eompsee/016173
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is conbined with the fatty acid(s) or esters of the
fatty acid(s) and subjected to conditions under which
the initiator conmpound and the fatty aci d(s)

p ohrghmmlaepxbporhon ffugt bee lmbmley%ﬁﬁbﬁeconﬂurﬁ Bﬂfﬂrﬁxyll-e&ﬁhidi’ﬁg fatty
cond ted t

Y/ e
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id t
r e%c 0?46%’3% aﬂi% snhat a%aWLt\?‘gr?pyE%&ﬁﬁldgé’géﬁﬁoﬂaig%lﬁﬂ? P¥ids
f or forlm thgprwmil;odsmmts the eogdlyrh@biney hivd taidie pm\z‘y $9droxyl

fures bl i.nt ai ne
?ltomfg abouﬁ?gl%éﬁ'gg)x?a d Pr &t nzir;ea%)rme‘%%' H&f@‘(’ﬁépp@% By doxyl
f otomiaiging @steo meds fimtorthe kepdyesen dhl'oylgh the use of primary hydroxyl-
h t4y, At _hi ..
{ernaig B AU Rt o e Pl R Bl ey apocin s
r efamored hg (1) rasingl aohlsh@f priogaition pf plgmaryplss'dﬁroxylmmtmm@ﬂmy acid

hydk Y. e

o S SR A BBl IR TGY Wi B Bl o
n@nﬁi%g ifatty @‘d@l é@éeli atvvimds tlaer @Uhoﬁ,hhs aea,ntlam @mma@ry hydroxyls

v preferably of
a&wmooJe lhﬁaﬁmg{ﬁya%wﬂmgwﬁ)n gglg elﬁElﬁ)g iy

s ui t abll‘éole%lﬂatrmﬂa@ﬁ @nwemn%oléeslgursemeralrmamamludmg (1) selecting

at RRPNE Gy HRESH fibidld %mﬂm E ({ilgﬂﬁé Ifgt[ﬂy a%lds Wlthout

conducted for a tinme sufficient to

of hydsexylgeoppse and edivseng theyslagive ﬁmatliscthereﬂf hhe’aexel mresent and

pegs) Q&’gu&fmé‘ feg&loh Pahétr Hﬁ&x dsstegﬁgl%qzéllel Yactdfd, | Itl &tre?ctlon

Sui tab pol ymerization catal ysts i nclude a vari
Lewdstya% pad ampyntof cfalyst-afn gengralgincrepsing thecraltigné ﬁatty acids to

poﬂnYdiH%ﬂ &)ﬁiﬂoﬁ’ﬁﬁ%ﬁ&é Yo {rRreabe @@k@&ep fnoﬁe@ﬁl T %%%lt ySFtai;tfw{ acids

descrl bed in U S. Patent

t7dogot copfpdn dydrorysmrpens form \ﬁmlélﬁelamél Rak thysdimait @eplecular

hesfvﬁglﬂ; Bhilk & &WRing TRAcHSnalBY.© TRbabiS ttheilBise PR &ﬁﬁgsmg
t oget her or sequentl ally. A tyi‘)l cal ampunt of catal yst

yS
i SARoURts gends te Ga%oq?fresp@ég%h owst maleculag weightogopolyesters to

nofogAers wth a nore typical anmount being from about

0.1 to 0.25 i ght percent. In the one-step process,

the fath V%’aeﬁ%t 3dp a@g‘ete‘rﬂsmelsﬁoﬁofétt&aaéa @s%r@ﬁ@r equivalent of

I rhlnitia&ﬁﬂdfonﬁiohncﬁhs QagallE @ﬁitb.l?lbl %i*sbﬁépé)xgng 8 Jo)ﬁ@ly@sftel“f?ﬁ'qlse in
att S is

dl &ug%tﬂ'flgeistalyggga[tﬂgs ( gfe%@?bé(r g() %B% 30 mole % of the fl:;tty acids

(esters) used are devoid of hydroxyl groups.

The two-step process is similar, except that the fatty acids (esters) are first
oligomerized to a desired degree of polymerization, and the resulting oligomers
are then reacted with the initiator compound to form the copolyester. Reaction
conditions are generally similar to those described with respect to the one-step
process. In a modification of the two-step process, the hydroxyl-containing fatty
acid (ester) is formed from an unsaturated fatty acid and oligomerized in a single
step, with the resulting oligomer being subsequently reacted with the initiator
compound. Methods for conducting such a reaction are described, for example, in
U. S. Patent No. 6,018,063.
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added to the initiator as a mxture if desired, or
added sequentially in any order. The order of fatty

weachw/1igsser) addition nmay influence the propoPCras26/016173
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primary versus secondary hydroxyls in the copol yester.
In cases where a fatty acid (ester) w thout hydroxyl
groups is used, the corresponding residues will form
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hyeeptsing datdy psid larlefqa@]ehs afidcprt Hehsrdeb)a'tdoolec SrAmain asld which
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r é&’@#‘i’&?ﬁaf&ﬁdo foylpema’m’ém&mﬂﬂﬁ?amc asibal yst. In general,
i ncr ea%e@rgld'iaﬂfe h'_'yél.tokﬂ cgfltafnﬁhg yfaf‘l&' d3ad Qad rul%d 3L olgrepared from

conmpounds tends to_1ncrease copol yester
wetngaturatedfaly qeidy by repsting vaten acresstthp maxrbyumvbyn double bond.

OrTMP SmAP I £dhddvBd 1" Maltiond Qﬁtﬂ hidRedds Inf[)etrc i€ %chfda bt elevated
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t Hempexpdwresn Asaentioapt elarry this prerayaton Blet:}!{’ésl‘eay be conducted
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] a(ne 12apey t]ﬁaé;rls é%pﬂ}lgp% kpowm as an “estolide”. Such a process is
described, for example, in U. S. Patent No. 6,018,063 and by Isbell et al., J. Amer.

Oil Chem. Soc., 71 (4) 879 (1994). Oleic acid, which has a carbon-carbon double
bond at the 9,10-position, is a suitable starting fatty acid, producing a 9 or 10-
hydroxy octadecanoic acid after the hydrolysis reaction. Oleic acid is a component
of olive and soybean oils. Other unsaturated carboxylic acids obtainable from
vegetable oils and/or animal fats are similarly useful as starting materials.
Another type of secondary hydroxyl-containing fatty acid can be prepared
by reacting an unsaturated fatty acid such as oleic acid with formic acid under

acid catalysis, followed by saponification with aqueous base. Such methods are
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initiator conpound is generally suitable for preparing

a copol yester for use in polyurethanes applications.
weoénefeangdofy, no nore than 30 nol e %f the fattpCcamiSe®e/016173

(esters) used are devoid of hydroxyl groups. The

two-step process is simlar, except that the fatty

acids (esters) are first oligonerized to a desired
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ur arbon r bon, doubl,e bond
Th%%sec'g%}ég rlg/mﬁ%g}r ggé'{ox}a%%%pl(m?g af?tgy oS, FEh g BiEPYRY by 2
15 " t methylformitlataon afd plrogembon ptovess asetwsudebdf foorxdhgle, in U. S.
capig 'No%a'&ig)@'i 4%?; LQE 4368L%29" o‘%s%;?amaﬁé,og ] % 04/096882, all

secon ary h cont ai ni ng’
priatapengkad mnvladrefqrgmea 'Iﬂlatlawaﬂnhijprxal: :amr umsgxturated fatty acid

vegelahl & %xtgfe Bl sulifls a%\ﬁm &,&%ure PAdhuced from

secondm cont alnin Y STl
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r e‘abﬁlff yhpepatiag apy rrsidvalgarhenicagboni konde e remersi qssentmlly all
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hy drox%‘ cont ai ni n fatt%) acid is lesquerelic acid or

25 14- hy driGAY- Bdde desbersh Sitthout ihydrogrl arpups rRye i qopstityents ouft most
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of Jpalmmc) anrgl octadecanom (stearic) acid are constituent fatty acids of soybean oil
and corn oil, among other vegetable oils.

Fatty acids are generally obtainable by hydrolyzing the corresponding

30  vegetable oil or animal fat, which is a fatty acid triglyceride. Fatty acid esters are

obtainable by reacting the starting oil or fat with a lower alcohol such as ethanol

or, preferably methanol, to form the corresponding ethyl or methyl ester in a

transesterification. Depending on the structure of the fatty acid or ester so

obtained, it can be used without modification as a monomer in the copolyester-

64083A 11



hydr ogenated to form 14- hydr oxydodecanoi ¢ aci d.
Secondary hydroxyl -containing fatty acids can al so be

wonrepangdsf rom unsaturated fatty acids by reacPCmgS2006/016173
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wat er across the carbon-carbon doubl e bond. This may
be achi eved by reaction with agueous perchloric acid
at el evated tenperatures. As nentioned before, this

pr fop@fret reaﬂhd”ﬂ?tdi} Oﬂa:mhé B dFRA dAL HEribET @boveO R h&dl @Rmary or
that?&({% {é%ds éd&/ Hy contai ning_ fatt ‘B’ry’i’éﬁtam

pol Y HER 2 &g mparb%farbgn g hopde

known dﬁatﬁynacnﬁsimi baders. obwinbd &opl Q&RSSIly- cscc@ll@ﬁ?r dikesh fats are

f at ent._No. 6,018, 063 b
| koo AP nured sotraghopdii P ERGRRSIET Sty apjdssRithe starting

( 199%Yyial. OTeithe agiedt thdti the MAswe @afabmfae@r&m @8HeRd) @hat are
bond.at QsSi t S rt In

¢ abflter R BiReRR o afble oo My Rl ol enthrme be used
acdldecw'vl elthd:rha Imotoksss bis réseaith dor fudkleh Cmadifichtion @o impart
c t al.i;ve and soyhean Qqi at ur at
carEBox§: i°C (Slla S'Obtahals ‘3”?#8%%&5%‘&3%@% 3 eé'ﬁ’&i‘PE"g' In

antayed whereshafetty meill (estey) wspbndnt@aarshatrini f1gesirable ratio, they

mal%rg% kg e’%}gllldr[]ho? %letn%ﬁgf wotfh ao?}?e %né;% égs 8;1@653 Ij;(é 8bt891 a desirable
refatfb'lanlg(@men)lmﬁUWat ed fatty acid such as oleic acid

with f Gf}ﬂrlh Cfmagjl %plizﬂ 4ﬁ£ fa%%’ugm ?nt11%:u¥8|b%%1 fﬁ% #hg]\g%gié)}*)éﬂ contains

saponi fication WtH aqgue ase
640881871 Bglest ricineleic afo@d, vehignpintying @ sedondry B&dmnyl goup. The

2, %ﬁ%ﬂlﬁﬁ? f%@bﬁd@fehg 31115(?&11‘9%?' &Qgi!eg tnﬁ unsa&aated di-hydroxyl-

unsat ur a acl as vvel as olel
Soeoatfinipg] an@lmhydﬁawl -ondgainte mperialso Tiseffalty atidemexture is

f aglﬁﬁébﬁc'v‘}t%htﬁ‘: efuﬂ*ﬁéftﬁgd :%tlﬂ)nmf‘o tmg‘fn{l I ﬁlet c?poPJegt‘f’alesn <t the |

of a catalyst such as co orm pfi nar |
d| Wyﬁ?t@%y eWVPT; b predence h%dtbaé@mﬁu@@wwedufaimy lagids hends to

ald J‘Qnﬂ[ Relb&it de %r(ﬂﬁ:hﬂlgycﬁ %%(T Jo&mﬂbéﬂ&g rl%){')éﬁts?ggsoﬁ 1t may be

aC| . Met hods of nmmking suc ean oI
dedesirable do pydurp ke é’tl’ol?a’ll'tlon of thosg) plllatelﬁailsy min $ddlt®ﬁ 1t may be

3O0REirbKI0 Q@)adﬁlgﬂ t@’ﬂoﬁoﬁfona&' non‘l@%xyﬁ%)nta]hll%g f{aég %@ds in this

Sui t abl e H% roxy-contalnln
( SBpEis)somgwhafdle genirebsspelyester arodagu meyglﬁ@ndiuamnahty It

esdlsy tagSed@sihbReyd Hrd 08653 s
hydrox;?}et hyl at ed faﬂt)tfﬂgcélag{se %S?t%rldssj)zﬁ?ﬁ% 2 Hﬂlal(wgg]dmxyl

hy’dPkynet hyl stearic acid and methyl esters thereof,

and ot mat’;tyrbkéﬂ@q&été@; Ayipddetlothadatdér AR ﬂ)rré‘xﬁnﬂfeeﬁlay be used in
ai ne oils or animal fats. The

9 {ﬁ(})m ve et abI
pr ﬁ]ﬁﬂ? IH‘? ragcm; 11 ltl‘g icgqasg the-rigjigoleig ﬁzc}gé:ontent reduced
priepasdde Bytudated secondary alcohols; and/or blended with a primary hydroxyl-

containing fatty acid, in order to produce a fatty acid (ester) mixture having a
desired set of attributes. It is also possible to blend different lots of castor-oil
derived fatty acids (esters) or to blend them with another secondary hydroxyl-
containing fatty acid. Lesquerella oil-derived fatty acids (esters) can be purified or
blended with other fatty acids in analogous manner. When these fatty acids
(esters) are hydrogenated to remove carbon-carbon double bonds, the purification
and/or blending steps as described can be performed prior to or after the

hydrogenation step.
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nmet hyl fornyl ati oh and hydrogenati on process as
descri bed, for exanple, in U S. Patent Nos. 4,731, 486

wanweA, 18083, 021, for exanple, and WO 04/ 096882, pairius2006/016173

10

i ncorporated herein by reference. The raw material is
an unsaturated fatty acid or ester, or a mxture
thereof, such as a fatty acid or ester m xture

pr OdUCQi‘lth(yrébm ﬁm‘eﬁﬁﬂ%&ﬁh' R PUrifiUE nfShA8 YRR As Qlidtillation and
Al dehyde roups are introduced at the sites of

cdfne%’ﬁta@%ﬁaﬁ% Hlagiop aprtlodsrtafp @dyantage efca diffesanice iy boiling

QBB bRy A GntelSfafdPRmperitdie(ab! g&w@ $re§shbd) MRtvwedh I roxyl-
doublpe bond sites. The subseq;i\ent ydro enatl on step

c FRPERIEE PR ORI EFELfRtABING ATt Rgie ure For
gr&u&%w@&mh&%a@&%&m& &rhychr BYroRLD Bﬁhpdwgeq@ﬁhg foethyl

bonds .to yenp essenti a car bon-carb

o aGHRRpte (obigme drary "%&tf"d%’h(B SRl 2Q5°F 16 it mﬁg%yi’ -85 kPa).
g rM@ﬂhsylb ls'tre@rae@ ra&ﬁdhgu ecnhﬁao@l& pﬂ@ﬁiced\ﬁhblﬁ ENS ofaqauy htiB@sters are
\/ ta e S, an arti lar,..
hg'%'gﬂ%?i‘?ﬁﬁWﬁc{"’(ﬂﬁél M ?‘J&’;m tfa%ﬁeafaa B C’I‘F@t gifing dpmperature
acdlﬁ"eﬂhfaa &aetistdl emtheftﬁtsis)foxaac Séi)%r:itlionst!hy&@ﬁ rfraahbnaa dektillation.
C n ol anon Ol S are

o R Sieh O DRa R e Y A AL R G PSR g lead
Vv eigeleRpdration, lwith tha béseef thHediydroakil g@rbup Snchfohahﬁu)h &@indaturation.
triglyceride...Fatty id esters are able b

' onot ) ifFrhBehot Al SR S8 NEpR 4R B e Kawarase of
S Uahiplag@ing t16@eo kendyeratpkef 8s abhydratiorh ama:dt],oni @lof astnodctie to any
COl.r

R e S B e
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f _atthb)fam hdd desters tdrtums0 H&ﬂ:renambmi:, solventscsuch @s akkedes, particularly
éﬁg%@%t ngelrs,,];ﬁllr% Sstul%tgac t ?ro?]epa mﬁa yvdgoxytl hglt%l%%m %gt‘?rt a%id esters
defsami ipachydloaxybeontainiohg fprty raardyesnberss quumf@dyprhgaireanyy also be
gr S f n t

ac'?yg a%gg é}gtl%ard g{gg?\;ff%l?ﬁfé% farcg(fn na Su]?Sa‘l51 SOT%’oe gc urri eht/at
Oi sognegrhat aleyated ctegwrmatatel (suph >as3EF0°Ch ranésl}he rrdu:h'gret @oled to

t h}?re gﬁgée tilg ﬁ%ﬁq{i&% ad§! gbér of’retcg)?taf‘etdac%sfﬁ?t ﬁ@ltalglé’i& ﬁé washed

ext ent at the m Xture contains
( ewttb regld solvant falewedslsf remdval oftesidnahsolventoin- lvarqruraat a somewhat

a&&a@?&?en{éﬁ}dﬁﬁre the fatty acids (esters) can be used

di rect as nononers or reactants for further

nodi f i ckhei enpolyesier mpadescribedripige yew hssalkerylated,r érdeviwed, to
Caﬁ%ﬁﬁ&aﬁ(@ﬁ@hé}%gng ogﬁﬁﬁﬁé f]ﬁ{)re%)fq,lﬂp hﬁirox;’l %r&@%eslt may also

where the fatty acid (ester) conponents are not
dekd pminated ghropgh repstiopitlh ammpnis oed evBALY almf@n é@@wed by

W 170G Eiod, &b L¥pla& 88 HyBRdxGT Svoub® Wk iad H8RbsAREPamine

groups. Primary or secondary amine groups can also be introduced by capping the

OH groups of the copolyester with a diisocyanate, and then converting the
terminal isocyanate groups so introduced to amino groups through reaction with
water.

The copolyester of the invention may have an equivalent weight of from
about 400 to about 10,000 or more. A preferred equivalent weight is from 500 to
2000, especially from 500 to 1200. The hydroxyl functionality of the copolyester is
preferably from about 1.8 to about 6, especially from about 2 to about 3.5 hydroxyl
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fatty acid (ester) m xture. Thus, for exanple, the
fatty acid m xture obtained fromcastor oil contains

wabkast11885 ol e- % ri ci nol ei ¢ aci d, which cont ai RETAS2006/016173
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secondary hydroxyl group. The remaining fatty acids
are a mxture of saturated and unsaturat ed,
di - hydr oxyl cont ai ni ng and non- hydr oxyl - cont ai ni ng

ﬁ@r&tﬁpsqies moldtuR. fRatfeyrededolbclilax WelpBtd Sre Fhoint 80U 13,5000, especially
é({ur§8§ nodi fication, for making the

37 Q3%+ the invention. However, the presence

Of dI h¥Tte ocopelyediat iof lthednffe?litio)i RCuskFull ﬁﬁdﬁlakﬁlgl Polidetithnes.
nB m)unt of b anch:ng)g P @gl@é‘l%{ or this
r ea§’8i‘% B O RS copelvgster maplgenlar 5 S"'Ef FqORRpition, it
ofcahlbeamedrid ﬁfakalaSvarieEy &?Zidﬂﬁulréﬂhané nab@ialy Qnd@d&h& @i@'idi‘cellular
¢ SRRy biaF e Gl O et b TRdiaE: tpth brngs, Sdhosives
cowahy&smdmhﬂhkecular m5|ght and functlonallty. It
al so sirab pr.ovi de. sa acid
havi ngwa D rr(?wslraf/l iy 8 r'o a%? P 5P8Efbcu1ﬁfdg? esi &@%ﬁ@s?s that
deavplieatichrrepresass by for th,e lﬁtgestecoaﬂﬂilhﬁtloﬂfa&pdlﬁ)w dedleld from oil
t u Lopprt uri 0 increase the
r .h%‘%’% ggl CFEZ%XII 37% ret ane & ﬂaclesdm?g %?’ dfaﬁ ’é’gsaatpﬂlyglt @gpolyol
s epghara withad tdedst lose omdic(pplyiﬂometé \Bhk redctiph igi@hyucted in the
hy atty acid, in order to produce a
b &%ru(lgag{ﬁgqg et

tty aci m xture haV| ng a desired set of
at t r i b{the polypl ox Bolzdl suixipus sorthimstope lok emate Bighf e&jimmllent Welght

%o?y Ef oﬁ@%&'% 81 ks ﬁﬁer J:o}égl esf’cért ny th%u ggnt{ %rSt %ﬁtslalillg?]l ehqéuvalent

bl*end t hem wi t bﬁ anot condary roxyrl co
f aveightzolyel”, iteis qoeans|al pplmﬂ havieg mueactorha:t nyssafiaddeast 400 times

( ecﬁE %t@ n&xﬁﬂerbﬁ hmﬂolxw ngh(/\%en A es 5 #A&ta?{/grg{ne%})u}}/s on the

aci ds i1 n anal ogols nan
( eobvst mplegile. hydr ogenated to renopve carbon-carbon

d bl s t alen us

o desary aRolydet, BUL Hey (88 ol Ry ELipR B used in
hyarlgae the fosm.sie 668@40&%@2 Pae 1oy re@re chdditicnat bighcegmivalent
baydashil f)blf&is bMafegeh ngéit fté%%the@swpchshie b(%o!ly%Ete?ndSultable such

recrystal i zation, ation nethods t'ake adva

ofadditipnak igh ﬁe@vahnbUmghhgolt/@weahatemoéveahermlyelseapdtM/ester

t gjERRIsat PoRefiRl p’%llesVﬁﬁluHE €82 W8 npRE (PMRRILrs of pr pylene oxide,
hy d}Epgxyl cqnt aj n| n nd non- hydroxyl ~cont ali nlqﬁg PR
adthpEeteeotids ) 2o e A GrEampdyioos arisiee bl taquror *random

1%0Mﬁh%¥ﬂie@@fafaﬁd tMai GRe, | WhidhOshC BebpRYedn fp&ﬁﬂ@ﬁilﬂg the
nmet h cln ate (obtal ned from castor oil
~78 mgf (ﬁ)lg.ﬁ PEpSEReq. af Rtpg)ar compound. Of particular interest are

poly(propylene oxide) homopolymers, random copolymers of propylene oxide and
ethylene oxide in which the poly(ethylene oxide) content is, for example, from
about 1 to about 30% by weight, ethylene oxide-capped poly(propylene oxide)
polymers and ethylene oxide-capped random copolymers of propylene oxide and
ethylene oxide. For slabstock foam applications, such polyethers preferably
contain 2-4, especially 2-3, mainly secondary hydroxyl groups per molecule and
have an equivalent weight per hydroxyl group of from about 400 to about 3000,
especially from about 800 to about 1750. For high resiliency slabstock and molded
foam applications, such polyethers preferably contain 2-4, especially 2-3, mainly

primary hydroxyl groups per molecule and have an equivalent weight per
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Met hyl stearate, which is comonly produced when
castor oil fatty acid esters are hydrogenated, boils

waoochdsdC under those conditions. This boili RQT/US2006/016173
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tenperature difference can be used as the basis for a
separation through fractional distillation. However,
exposi ng hydroxyl -containing fatty acids to such

t G’[Vﬂ@dx@l 0P of Bdml ﬁﬂﬂt t100@I w?ﬁd@taolgo : esi%ciizﬂlyt i?&n'a‘%ﬁt 2400 to
r and rna | ONn Q unsaturatl! on
e SO Yine HRh R il Ty Lt diT GaHBa R o apon Cor
t féﬁag@léalé@ﬁﬂﬁn(ﬁ OzéﬂiBJl/@)é)!r ks kRAYE0.01 Q‘fﬂ@@ Sudih a8 tlﬁfﬁe mad{a using
de \ LOonN, rea | ONg 0 any. Si I T1I Ccan
A 8@3& %&-}W‘y&lﬁ@ﬁ RElal gﬁlﬂoﬁ%i oS P SPSribey g pragple in US
s@atentt Nok.x8,87&4501 3, 21458t g, 2’783459d 9 £511100) 3mzxt256 €3,427,334,

gg{ﬁf@ﬁrg,b %;%@g%lgem ° g%ﬂaZPtﬁ ?eg'g[f?lﬁp artl gfggrltam about 2

hyld»kiw;yl g100pd ﬁérlﬁhﬁﬂgcﬂahh& hagd an @ghieslent W@L@ht per hydroxyl group

ta| ni a acid ster uefie
pr oﬁ%‘% gg'%%(f %%erl&(%ﬁ’ S Qttv%f“ﬁﬂs 7 E%\‘ %‘é “feia]t %ﬁlymer
a(potlvoaﬁsmellude dSpehsBme loff pdlymlér phgtici| Vlﬁiht asqiolﬁlrsﬂ I’ﬁb%aéthane
€l ev ?1 5§ er at y o te m?' 3 S %e e h]g ng.Fz poFymer
coor gﬁ’r at(féde% e%°¥¥98%?°d'y§{
Prnmtlpiei at ed)Oh'Dlj smabailyt & @nlymher velyeh s Baidahie tpblyatek gholyols are
SQ . | sol vent
[ ndeé%(%ag ugysggg%ﬁew\% a‘?gggf eva ddff ?’S‘*ngéé’? ature. The
copol ydsndditias, the pelyolud dhdaiventtormayy be bkhi@iyithtacthet olyol
d | yet onto o or .
m)q?%{vg ﬁ‘O%lQa %ygv’r;r%gg ?&sé)ﬁlgze f }Qﬂ?’{mlﬁgla a r‘lﬁown sQy g(r),[nls?llaatsed&scnbed
t Hrefoxg lorr 2 aolyeb dexivedn ﬁammnhairoxyn@etbylatedrt}xttanaqié,or ester, as
f o kQied 1£’Wd‘dz%§&§§at ion, to replace the hydroxyl
groups wWith prinmary or secondary am ne groups. Primary
or secdheagrnelygaiene! theonpentivarsuiihbly donstitntes ad depest] 1099, at least
Caﬂ@/& 39 léagﬁatqal& é’;@%o at ﬂafasi; g@ﬁ,c&paqllé(a%%%g% o%ﬁxﬂiogdl weight of all

di’1 socyanat e, hen convert ete
i el aaqatvelem dm!@tsboh’ﬂ% rused, cledthe fexiblenfoayr Gupalation. - The

t hiopét ?J&tér%&;l doRBtitMkd BspRt %c{or -@3% &%&{s %,%% m%i'e bg% or more

i nven ave an equl va ‘ent wel rom’a

A0 epen HEHmf)’é.hL@tOG@OV%shtr?éﬂ@ high pq@?@pntev@bl@qmol.yalse nt
vei ght g2 of e %Qsme?@ﬁgy b8 DPEEhBIn the e BPmBrmylation,

1200. . The hydroxy functjonality of the copolyester Is

priBf additim, t¢ thon g eauivalent d"ea%uPOlEOIS é*@p‘é‘theél abpve.r oBhis is
ahnpticdadlp t1RbQEE wheR WSRO Kih &ﬂﬁ%% AFHEQURS I]Q(ﬁ&ed foam If

rml e&ule Preferred nol ecul ar wei ghts are from?9
@gﬁl@}gl %Ip?lyltf 10§ isropsiyajers, anes figm about 0.1 to about 1 part by

we1ght especially from about 0.25 to about 0.5 part by weight, per 100 parts by

weight high equivalent weight polyols.

For purposes of this invention, “crosslinkers” are materials having three or
more isocyanate-reactive groups per molecule and an equivalent weight per
isocyanate-reactive group of less than 400. Crosslinkers preferably contain from
3-8, especially from 3-4 hydroxyl, primary amine or secondary amine groups per
molecule and have an equivalent weight of from 30 to about 200, especially from
50-125. Examples of suitable crosslinkers include diethanol amine, monoethanol
amine, triethanol amine, mono- di- or tri(isopropanol) amine, glycerine,

trimethylol propane, pentaerythritol, and the like.
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The copol yester of the invention is useful for making
pol yur et hanes. Dependi ng on the copol yester nol ecul ar

woeb@htigosfuncti onal ity and conposition, it canPbo®uss®d016173
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to make a variety of polyurethane materials, including
rigid cellular and non-cellular material s,
non-cel lul ar el astoners, carpet backi ngs, adhesives,

seal antis 1aruisd hﬁsdﬂfblk&o t?sepﬁhé/%eﬁabﬁnﬁhaﬁﬁpéxit&ﬂefQE‘n Qhe foam
pFaj%tlc nterest éflemblefoam as

pptlEeR, ?reib‘if@%%ﬁf’ Stionn clfl%&fl@é@fld%rdﬁgarr?ﬁ@m%lﬁmng

of twaoligpey s atkereavtid Efoﬂms Qielr oRASIE OfHE - anHe?iﬁ VAb® weight per
pol %}/;ur et.hane, foamis eactl Q Qr

D oF gfma};ﬁe ﬁ:ﬁ:ltlge §roun ofé esq Tf’ép?)c'ﬁ 31%25 The isocyanate-
poieyctMCg&'awpﬁ &re p'li'bﬁra[b%ahjrdrefyh §r1ﬁ1@fbdhlﬁﬁlﬁ@1cloﬁ a‘i‘cfiﬁatlc amine or

L W N
p alnylrnﬂes ethyl‘@e (glycnilh dmthyil@e teliyeols QRO repAERY gl@dcol tdli};ﬁ'opylene glycol,

y.en ui val ent h 0
E’tr gpé’?e coﬂ avl A n SARIReC mﬁheggfef}? éﬁ/ nflﬁ%\stblsi%ﬁblom"l'
ti mmoplkmyl)mbﬁiana usadok r 2, 6-Hiamyide- 6)5)d1ethpl Itﬁhélye anmineisadld chain

CRAPIBE B e YRR & SRl o PRYEEE SionRT covecialy

padbpot Suweabouh 2ﬁajart$gb3t Iwe1g1ho @nfr 100 roetsi Byed'elghﬂ\h@\heéqulvalent

one.: al e ht ol s
il BES. Pl o 2 SO P S o Sk cp ieh
s rebiliguieyi slabsbaak fdmgioneqlatlvmd ent wei ght pol yol s include

pol yet 2R Pol yet h

pol yol ?‘i{er?g@%%&? %%%r%%ﬁé m?%r%&isle B?IY‘bl}eohp)ay 3?%11 may be
(o) dlelyn@n’hyp@weocmmaje arppiatio Lmsgdyenaeoxycdkmhphatm isocyanate, or
t h i d om. I

{ hapRTR RSN, BxeHpREY, YRy ARE0 TEIRR Y IR Ronytene
p(ﬂ%ﬁﬂ‘é’lﬁpﬁﬁen bplylevee- Mﬁ@ﬁ@l"f(@)‘ie,l tolylene- %;ﬁ éswma@ﬁ haxamethylene-
St B6-ufocFAIRE u{égrang:hy@ﬁ{ Al &H*é‘b‘r 'aﬂ&tgr & % olisksne-1 All -diisocyanate,
pol'y( pyl ene oxl ono om copad 83

ofh egfaﬁfswf@}yéen@x ria@cmteet hamlé el@ﬁ(l,a@iuswymteh mehlmxyphenyl
pol ¥ oxi ' l e,
aboutﬁﬁ!ii&%[%)&g%out B %he%?ﬂﬁé%ﬂ&ne' £4. JD%{)ci gﬁ%‘gg i e 40[!-[%hed1ylene
pdlilppivapsteened: %)énﬁét)hoﬁb‘ﬂ 9rh§P}$enahd @lﬁqwaéﬁ@, 3,3"-dimethyl-4-4'-
Omlﬁleens}ﬁm@&yamg Omscﬁﬁﬁtwi@ ﬁengli RERRY.- QEed]E&gQﬁat%”q 4' 4"

et hyl ene oxi d For sl abstock foam application
pdtipaed rl%etb%% Eiigesranate i Belmethylens olsmhenyligocgagate (PMDI),

rraﬂomeyle&%@ﬁ%aseyaﬁmé r oxyl aga OURISy’ a%etﬂﬁdﬁﬁl%ﬁuéming &Me 5,5'-

Beequl val ent gple per droxyl group. of from ab
rfu&ocos(sg - 3 rably the polylsocyanate is dlphenylmethane 4,4'-

diisocyanate, d1phenylmethane 2,4'-diisocyanate, PMDI, tolylene-2-4-diisocyanate,

tolylene-2-6-diisocyanate or mixtures thereof, Diphenylmethane-4,4’-diisocyanate,
diphenylmethane-2,4’-diisocyanate and mixtures thereof are generically referred
to as MDI, and all can be used. Tolylene-2,4-diisocyanate, tolylene-2,6-
diisocyanate and mixtures thereof are generically referred to as TDI, and all can
be used.

The amount of polyisocyanate used in making the flexible foam is
commonly expressed in terms of isocyanate index, i.e., 100 times the ratio of NCO
groups to isocyanate-reactive groups in the reaction mixture (including those

provided by water if used as a blowing agent). In the production of conventional
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especially fromabout 800 to about 1750. For high
resiliency slabstock and nol ded foam applicati ons,
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2-3, mainly primary hydroxyl groups per nol ecul e and
have an equival ent wei ght per 64083A 14hydroxyl group
of from about 1000 to about 3000, especially from

a2 98, Or1RP Ry 2 A0 adN & QA].X’eI‘Jh%ES M%%@uﬂmy to 140,

contaln ?om1tern1na unsatura¥]ﬂ for exanple, |ess

t lesrecipllp Frome abept 00| tesld 5¢ haWOkdeé)fn hyyesilignes slghstock foam,
t I%ﬂesﬁo&ﬁgﬁeqﬁﬂ&gtyﬁﬁaﬁﬁﬁn?gs ﬁ'@ﬂbib%um &) atoXi b6l @shdeMily from
cata descri b exanple in US Pat ent. NoS.
3abm88§5vab®t2ﬂ@ 458, 3,278,459, 3,404,109, 3,427,256,

3,427, 3R rea@ﬁ&!@gf’ 88 goly'éoc@zgat% 134 @R oty b @dmBedant to form a foam
Polyester pol yol s typically.contain_about 2 hydroxgl clude
u

grvegrdugied imphedgsesica ata RloyéngaeeatuPyikikin bloydigpgen
h g5 QX ¥hcHH OB Iﬁtfro%tﬂ taréﬁ%nh%swﬁ@l&/vﬁﬁ@ apedty¥ 8lich £f various

vari ous sorts nma used . Pol ol yol.s

i Ao -heking glﬂewgﬂwgarbpnspoﬂy?r@?ar %Sz i hlrdéecar’g hagd the like.

p@lﬂ&ﬁ&@bon@@n\ﬂ“ﬁﬁfr&i@ﬂ%ﬁé QﬁanQBWS(iryj'eﬁf] Qlobial warmmlg and ozone-
onitri|e

yacrylonitrile an ne
P eiter parntitease PrETLIPHHE SRy ear) Jou phisy Ghomical
pthmhg K%‘z;ﬂt& gﬁlg gia%lpgaesr MW%%E %eecodeﬁibgg biheipolyuifethane-
tent S iti.on .
pdfpwpg SPactign’ 37R Al Hes é HieatrgetaP ‘?’ﬁedaﬂbﬁ%aﬁ Howing
pqigml is %téry@ﬁlch redBtawith n@%ﬁﬂaﬁe grotpiiodiberdte carbon dioxide and

tlcul [ .a " esc ed. bef or,e. or
B it if BeAaPY orbin DR Bl g et iy Which
Orcaﬁéilﬁmt 1as aﬁ@.ﬁ:(ﬂr efiediaily ab¥it @4 HHB8L6 paite by weight water are

F R AT N T -
| edsd bBOl%)edOTn aémbidation 6Gth af phhﬂca“l oltladm@eagdmtt phrtiglarly a

hi gh equi va ht, .pol oIs S i.n..the f]

F i or gnocaries BT ek ShadilCe e e By casbon
ordiomide ,aif Sﬁfmg'ennmf ergol (h%yobe rmndeas ﬂ@%lqwmgmwnb m e\feqthing
100% of the total weight of the high equival ent weight
pdIY6T%. One or more crosslinkers may be present in

t he f | exibbifactimain dleo msbditin ghe foam doitlaton. t A thde Wagdty of

eay %falla en Txct I?its e lcgl\g\#l%nlg %%EJ lilp &%kﬁlﬁ ﬁ'aﬁe fodms can be
particul e case when” makl ng rest I ency

sl wded ﬁmmlakmg the feew dof thisinvehtiors cixaneples efisheh ahmmtssrfwtants

Cr O om%%l C,?‘Bﬁda'b&”ﬁ&ﬁ? Whe a% %1%111%9 %gos%akp'a('fh t@\/oldschmldt

espe rom about to about O @E
byamnghtNlapTér(GiDOSp Silicanesy an® Digheo™h(4jh Paerdictsa et Chemicals).

We’i‘]g;' nﬂ)gh’y QJf Ssurfactant will vary somewhat according to the particular
application and the particular surfactant, but in general will be between 0.1 and 6

parts by weight per 100 parts by weight high equivalent weight polyol.

The foam formulation will generally include a catalyst. The selection of a
particular catalyst package will vary somewhat with the other ingredients in the
foam formulation. The catalyst may catalyze the polyol-isocyanate (gelling)
reaction or the water-isocyanate (blowing) reaction (when water is used as the
blowing agent), or both. In making water-blown foams, it is typical to use a
mixture of at least one catalyst that favors the blowing reaction and at least one

other catalyst that favors the gelling reaction.
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For purposes of this invention, "crosslinkers" are
materials having three or nore i socyanate-reactive

wanrospzsger nol ecul e and an equi val ent wei ght PeT/US2006/016173
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i socyanat e-reactive group of |ess than 400.
Crosslinkers preferably contain from 3-8, especially
from3-4 hydroxyl, primary am ne or secondary ani ne -

gr oups Apﬁ[del’m]rﬁﬁyllbiemawﬂlah@ﬁfé Rilovaftd ¥ahpad Mﬁhﬂhﬁar@fformmg
from50-125. Exa

from30 t.o.abo ecj al.l | e
o oRiopa P SRR LR P SLee T eAs RHCBHAoNSAMeRA] chelates,
r‘rm&ﬂhhbltahﬂﬂtsaﬁtdi@,babd’sL PfAaR@hetaldlehol a3 #Ebnol@ﬂ’es and metal

tri i ne, cerine,, trinethy
orBifa taglé% y Etaltise 8% $E ‘Gt i e gt i cavasts
alssd mml?ﬁh ecdtalystse OBfa@plelDo télhﬁlrfl xRN AREaTystd include:
or ur bpses venti.on,
o e e P B, O NRHEDERGS e, J Semmciphtie, v

[ Sbmythlyﬁteazyﬂmmﬁl Vel Igird(imﬂfhybdlamhlnﬁﬁéﬂ eNanalr, Blntetramethyl 1,4-
eqiyalhent wei ghty ge anat.e- reactl ou

| g’gléa’%eﬁlamlﬂ‘t’ao es pec‘*’&f*ﬁ?ﬁgﬁ’%ﬁ?g‘i 125. 4r1i‘89°b1°3’&°% 2,2-octane,
[ smﬁ#mmhsléammehhyhetgem upsiethyderpdiaitinablayd hydifehllalkylamines
pr. ro ne .or secondar

alvi’ éiﬂ?eﬁ 0 gltougra On%alamgﬁlél %rt %g% carkon 3 g?snﬁg[ﬁst of these
c H:artmrse xanane enalyshe lapel @fteh hgdeén e Egiuyxpkeh of dmﬁttab;yl &emercially
gl W lgne

T e A R TR —
dighreohavailpbls (o E O 31]10&1!&8%@1&8“)33 @Nmmtlﬁ?ﬂ;dperazme and
2.4 f u ai n.

2 e LSS S By rom o
alidRit Siliopeshh Aabedt) Swpe(el ahkqur@boﬁthlégdmtmﬂmuino%yl)ether
pq:h(a& e&ﬁhﬁmet a’ﬁﬁr d?xﬂ&ll@ﬂ%g xﬁé‘ch&e en hJ g epropylene glycol,

equl va ent wel g ers ar
t \Ayrdalile ;ﬁrcmnAlr éi:towqu agidafbemivhlshnahchiDghco™ SSLVe (iciythylene
S ldqung ‘Hf d{ Qﬁglefng I !?&)la&\llaméle ﬁTJﬁ? ﬁﬂr ﬂ@% s a Chemlfcala) n Niax™

yl socyanat & usi-ig in makli ng t Ur &t hane
na%r‘i% @ E@Mr@éra d)rmﬂlgtasrod}%m emige/oarhbiydic salt and bis (2-

' mﬁl@ﬁtnﬁnoe@lyﬂ e%' ﬂba&/?t@rl e yeﬁgﬁ'g@uetgfér aiggp&?f c%mpound,

I socyanat e. yI socC

mayRdle efrféndGEs §y P@eS)s ol Miaxfte 42300 @ | mopyietant e, tertiary
t QlnYih&B&bSyfic dhik SAA VR M ReneBEXATE L Wa8HE- available from GE OSi
1, 6-diisoc anate tetramnet hyl ene- 1, 4- i i so-cyanat e,

cyRPeeinkien (0.1  Polyrel ™t Gy aneroprictsnk amjel oatalygh evedlable from Air
dip sy St @henﬁé‘é]%t IpelyRes (;éngaméﬁﬁy(ﬁ&%rﬁne triamine, available

net hoxyphenyl di i socyanat e,
difER A Frad s andChmiga IR oken 8 4NN dioghid ieydleheaylamine,

dizlyanI@fReh Air Broductd hHEUB@iﬁYcafs) 4' bl phenyl
dllsoc§§nate g 3' - di et phenyl

h
di i socv3xmples o ogganaqlwﬂfxiysgg Bﬁaep,t)apmc chloride, stannous chloride,
MetdiaRts detdatedistana6yABRLR, Ambihyftin dilaurate, dibutyltin dilaurate,

other organotin compounds of the formula SnRx(OR)4.n, wherein R is alkyl or aryl
and n is 0-2, and the like. Organotin catalysts are generally used in conjunction
with one or more tertiary amine catalysts, if used at all. Organotin catalysts tend
to be strong gelling catalysts, so they are less preferred than the tertiary amine
catalysts and if used, are preferably used in small amounts, especially in high

resiliency foam formulations. Commercially available organotin catalysts of
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tri phenyl methane triisoeyanate, a pol ynet hyl ene
pol yphenyl i socyanate (PM),

woabosliesmms 2, 4, 6-tri i socyanate and PCT/US2006/016173
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4, 4" - di met hyl di phenyl net hane-2,2',5,5' -

tetrai socyanate. Preferably the polyisocyanate is

di phenyl net hane-4, 4' - diisocyanate,

diipbeest| MRAWRN Dabedt - Tigi $@AY a8 €oatdIdh . (both stannous octoate

t o ﬁ;‘pgfr}ﬁpé%fv?ﬂgﬁlggqo};la&? roduct(;jsI aﬂde&emmaqs)dl ' socyanate
DI pheny]almgrﬁaraee typdcallgl uk&D &Y &gl @mounts, for example, each catalyst

di.phen t hape- 2,.4' ures t eof
B appeel Rom it PlOBEE B B S b Aefetd e 0 Barts by
us;edghtTOf yhe m@hgeqlnﬁﬁleﬁowy@hﬁbelyfol O|Adi Qfeardade lotl' polyurethane
nat e nd. m xt eo ar.e eneri ca
- dpERTROR SorSisE. e R o B s gn s Chtfcthak i Oligh less
pode;asmeytarm eatadyst le\nalmalkam@ ts!é'rﬁl fulidX othee doh@l® dérived from
(?g%tai)% 0 prﬁssegagérg?}o?‘eﬁ%;ﬁa ?%tbtlbl tt%a rég ‘i;hese poly ())<1’s elals'igf to use

i Mes
[ smcgommexe}at @ead¢ ioperatjoi espacinllyhin tleactse aff flexiblelpalyurethane
( .fhose provided by water if used as a

% ﬁgmgggn ). In the production of conventional
6408 3A Im@dﬂﬂbsttoﬁie hegoing t:dsmp(mentsy ﬂ&aﬁ)emi ford@Mation may contain

t y\%r{z)ﬁ% ld%herr%%?ﬁalf #g{pdﬁgg ug énel(?sS %l%{'salsllcx as carl]gmm

abou resrlency
sl @bbln@tﬁk Pigamentst wed/ors ody:azmaa e:uphn daesx titypiuma Idio;ade,a gpes oxide,

fr
t o&a out %?L%g %e react!’ g&th%%?ﬁ%i%& %o&%z%@gﬁag ar@%l black;
t eeindericingl agentsponkeas fber glassncarboo fibeis flabettiglots ahmaa tale and

t hge @ﬂ(@sﬁ&]‘f&go}gméerpit% %ﬁl@ﬁﬁgﬁm, fRithd ﬁéamams%me Lke.

agents inc asses suc ni trogen or
and phy8i egherpl, O\I}hfh gpelyenethaneudbams iy apiepared by mmng the

ﬁQdcbéx{th Cﬂlldoﬁdi%dl %@8@& N3 thfeI H%E&fc@rtﬁoﬁg blowing agent,

hydrocarbons and uor ocar bons and

hysrenboatalyd(l ard otber entional ingerditnis asdesiiedgundey conditions
0ZYRRIRR @k p81iBQ a8 el aﬁ’ild%oﬁfoﬁ cd?ﬁ}lﬁfsﬁzfdhexga& YD RGd $6o lt'ethane

physji cal bl owi ng ‘agents. Chem cal bl ow ng agents't
detts¥gsolyuaea pobaner whiledhe blowingragnt genesated a garethat expands the

poxle)iéﬁr?gt B@Rﬁfeor'l“ﬂé"ﬂa&erﬁﬁ b@ Torﬁfe@ R 38 J38fdd preﬁ)ﬂy&@f method
he nost preere chem cal |0W|ngaentls

mﬁae [feseaihed dn |-2-Patsteyh 845y o grampls),) mehigh & séfaiah;@netnc
di &{%éééeofaﬂﬁ f)(ﬂ iBdcy4:8de lid HeaQ ?e?acte\ﬁaﬁ% i ﬁ%ﬁf&lﬁﬁgieﬁt welght
us%gggg ? e bl owi ng agent, in ch case about
} toy °r€'s‘b @E?PQ}Wr’aWBHP 15 in & ﬁca% gtep gepipd gnbélya chain
Weé}@éiideii\/ahﬁ/br *hier ‘Rl/ Firfacthb )deti?@foﬂﬁlr ﬁ&%{&gﬁfeﬁm@ (as descrlbed
m5|g£? r% ui_v nt wei ght polyol . er ma
pein Dt bt SHoBAPEDh SELRISE BRYAEHIN G Amrionare also
paduifablél 86-talled one-shot methods (such as described in U.S. Pat. No. 2,866,744)
are preferred. In such one-shot methods, the polyisocyanate and all
polyisocyanate-reactive components are simultaneously brought together and
caused to react. Three widely used one-shot methods which are suitable for use in
this invention include slabstock foam processes, high resiliency slabstock foam
processes, and molded foam methods.
Slabstock foam is conveniently prepared by mixing the foam ingredients

and dispensing them into a trough or other region where the reaction mixture
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fl uorocarbon or hydrocarbon bl ow ng agent. In
addition, a gas such as carbon dioxide, air, nitrogen

wonro@rigens may be used as the bl owi ng agent in BCT/US2006/016173
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frothing process. A surfactant is also used in the

foam fornulation. A wide variety of silicone

surfactants as are comonly used in making

paleytis etifaniredlp AFRins B Rhd @tk spleten (sBRKtiNGs tuhded Qafiln OF other

t hi nvent . ampl e of such silicon ant.s
ar S”%bg%'\r/%?(ﬁ“c%yl VlE‘g\/’g\E?s Te COMTPEP £9HRMEYC es‘ﬁz[;ﬁ‘rﬁé%smk foam
quﬁd;ltcalb(lt the (dm imetedsembyni(elt vancusCanixturdd akdrbd?) at&pumped

and.Dabcof t (Air Products .
BRI, o BtR Aot kv Bhsbatre e 9 fispensed onto a
somvevdyat tletde lided gvittopdgee op @latshe UlFabmaphnd drikdlocdid on the
the partic | ar urfacta eneral w | e
eé’ n B) ff’nﬁnad R s% rﬁ?eui td’i’ﬁ f°%83r* af@@'pd‘éﬁnlt”sg% about 1 to

V\Bibght 5 poghlseguicwiat ént (podi (@;‘B}BO BeimPpin debbity f@petially from about
fo{%ﬁ}o{l%‘ c%%gge&ek I i nclude a catal yst. The
sel'ection oPp cat al yst package will vary
sonmewhdt pwiférned blabstbéle lfoalnn @reniﬂae;tm:sadcbrdhﬂgetd tleninvention uses
Lgvl('%% ?bf {éh% i}? o%?:&éj}ﬁ ¥)§efe ng esgget bq%VVhﬂ% tg{n'ie]t and produces a foam
wahaying as@@fé;m af ebqlibllcﬁ/\torv@))utr 20 ptfi (39.2(32 eymPpdspecially about 1.2
u )
Wastt%garbégli iwﬁ) f gl%vﬁ @8 i@ﬁﬁb To %Bta{?r? %nch é&lsﬂ%s g\g)ut 3 to fabout 6,
atpm@a@ﬂy eb@tcfiatfaaw 5t i!fa‘ts bsawsr@t tederbheised peed0d parts by

NHoigit ﬂ@?@c{m%@nt %ft Rﬂ,&gl yst that favors the :

T I'n 81?

Feact | on. A wide variety of materials
ar e kn mﬂmxals&abetoé@&;& slabstasle foam ns mgde émoretlods similar

| el i dsde EJ 'n?a{l«ﬁé B Sonal gfai)ét%}:]%’ f(pﬂlﬁg’sﬂﬁ' ngﬁstock foams are

various nmetal chelates, acid neta stron
bachezacteized Huexibiting asBashis rebeundaveareptféitd et lengheannler ASTM

Medsly 08 hee Mant QAQIE b@ﬁi‘éﬁ%red%ﬁu Yodewrat gfg%r st cataltvst levels,

|nportance are tertlary am ne cat al ysts an ganot |
c afomppEddto cogventipral slbstogk fqaa}Syt@mdn@ eneral ypguivements to cure

| Nghb UBkEn. tHIR NSRRI AE forkuull Shidh%! BEH A ®nly with water tend to use
N- mat)hiet nor phol i ne,. N-et hyl nor phaol i ne,

N, IRBIPTERI Beaarathane do onyeatiaralnsiplstodn Siramrations and thus

N ﬂ‘ﬂo&ﬁce thﬁi%i hdhet HbﬂlSlty]foéms byt aee dvar t@ﬁd to_be from about 2 to

di pet azi ne, di azobi cycl o 2, 2-oct ane,
b| %bea %réﬂ%?%r%% ﬁ&??l}té’t%@rabowr? emgpw&ﬂ pamsidetyenivalent

d| ﬁagﬁtylboa&olwl B6Hrﬁl asnyilti@sr Sret ds}ﬁlc@hsk ﬂbmgilswp 2GR HHBIS pef (32-80
rogz%% ég' n atons. es of these tertiary
RN S ‘m&Ia o4 bte ai?g%td'gp %ﬁﬁﬂ‘%gggf -sui t abl y

comer Miiddddyfoamadanallt fag@hadoyEhs td td 18 thindRkl $rdhsféiring the

(blleg dltn%oli]yo g(mmgoos 1o|1y1L1211?&1|;1§ rcopo?yegter p¥)iylsocyanate blowing agent,

and surfactant) to a closed mold where the foaming reaction takes place to

produce a shaped foam. Either a so-called “cold-molding” process, in which the
mold is not preheated significantly above ambient temperatures, or a “hot-
molding” process, in which the mold is heated to drive the cure, can be used.
Cold-molding processes are preferred for producing high resiliency molded foam.
Densities for molded foams tend to be in the range of 2.0 to about 5.0 pounds per
cubic foot (32-80 kg/m3).
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gl ycol available fromGE OSi Silicones), N ax(tnm) B9
(N, N- di net hyl pi perazi ne and N N-di net hyl hexadecyl am ne
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OSi Silicones), Dabco(tm 8264 (a m xture of
bi s(di met hyl am noet hyl )et her, triethyl enedi am ne and
di met hyl hydroxyet hyl am ne in dipropyl ene glycol,
avgi | alithe Hdolpdld AErther ﬁﬁdﬁﬂi&l a&lﬁéi :ﬂhﬁmﬂs&ﬁ]diﬂ,maﬁlﬂg foam via a
Dac triethylene diamne in en .
o ek, EoMles bRt A ok GatEres ot ehORILar Sfher ges is
Ni \ﬁkl()})dit) 1nge 40 cling fmh:&ﬁfé @)ﬁltaamlﬁg @k high atyivalent weglt polyol(s), a
am car i 2- .

R o8Py PYACRAY  ehrebiateer ufhstanth, B dostulieg before,

hyaibsshykere,cul’fpmwmhndansauﬂdaibha chmponcnts. QTie fithéd@AeTgn, mixture

N
N b SRR LY b b s o e dpem o
avaibeednlt ee]ﬂulania@.‘;r oa ﬁﬁﬂang abp]masloﬂ@f YartRoldarCiatpottahceb B the

( L ORI | amgLne ¢ st.,.av abl e

bR il B P BalRina bR s S i tarpp-baciine

di mhe,sb®neret desenibed, forveiangdié,eif MOnBARatdtoNuct 6,322,810 and
Pbéﬁ ;) and Polycat(tm) 8 (N, N-di methyl

cycl ofiexyl am ne, available fromAir Products and

Cheni cdlhs)foarExd rtbb asventionriganeful ns damituyes teshinndng, automotive

st ' i de u ri . n Qat.e
R T
di ¢regyat @anageent orgpiivations, c cnpetuniiekin, t gaskétingrulaad - other
n%ﬂ)@(fhszo vﬁ%&f (%'nOeIBldnﬁl 1 th3he ?ora}ﬂs a3 gs I's 0-2,
e ganotin catalysts are generally used
i n conjThecopdyesterof tl@mmvgmthmlﬁ @lsoersefud py adighequivalent weight
Caﬁ(ﬁ}(ﬂ Sctoﬁl oﬁefnt Ys eéiias‘%m%]lé su%tgﬁﬁ%ﬁ]}} Bok- %]ﬂ:{lyls gély'&l%%n'é Ofoam
be strong ge |ng cat a StS so t ar e
priorranlatigns, hench t 250 casir elagiopeanande r@@ttlan yinjestiom dmolﬂmg (RIM)
usféijmuﬁh@nspr sﬁ&m@lmw %&%Mﬁ@& d%.@awahsfor exRR6IA Y. s.

high resiliency foam fornul ati ons. Comnerci a

av%?tP’a”oN@ bAghoh r11$7§’9ﬂﬁﬁ9%t1é1%§4%4083A 18i nt er est

i ncl uderHeahieRbidgdxahiplesaid pIov?c@d(%Qﬁlﬁleﬁﬁsegth@kiMelﬁtlon but are not

stanngus octoate conpositions available from Ai

Prigtrded to dmityikaiseonp Shereght A1 Bads apd neyisntages yreu bpgveight

I Ny EeRl khadRd hBeatéRr exanpl e, each catal yst being

enpl oyed from about 0.0015 to about 5 parts by wei ght

per 100 parts by weight of the high equival ent weight
e lesh advant age of pol yur et hane fornul ati ons

Cont ai I’A Hadé PB5RP medhyl ab- Hytiﬁ)x[y!?cﬂ&ﬁﬁé SHlainsd EBAIBHARSawyer is
are Q nless enS|tLvetot|rhye%Stf yst levels than

i SPE RUbIGRS) Reptne BRiRG e L peiution in the
0i dodvend e weat @he PIDRRES i1 Godl@t irhpidB Eﬁik'&ﬁn tiBRP6rature with

ol yol si er, e N .
P aQ{tati%n. prec1p1£a%e Porms which is collected by filtration. The solution is then

cooled to 12-15°C, resulting in a second precipitate that is again filtered off. The
precipitates are separately washed with cold heptane, combined, and vacuum
strippe& at 60-70°C to remove the solvent. The purity of the resulting material is
approximately 95%.

18.83 parts of the purified methyl 12-hydroxystearate are charged to a
reaction vessel equipped with a heated (60°C) reflux condenser, together with 4.85
parts of a ~625 molecular weight trifunctional poly(ethylene oxide) (Voranol™ IP
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in comrercial scale operations, especially in the case
of fl exible polyurethane foam production. In addition
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contain various other optional ingredients such as
cell openers; fillers such as cal ci um carbonat e;
pi gnents and/ or col orants such as titani um di oxi de,

i L?E iﬂiﬁhdﬁ)w GH@I@iU%l}“"I Whﬂ&ureﬁg ﬂé\iﬂlaﬂ;iblﬁe&igfﬁeatmg at 125°C under
pht hal ocyani ne | oxazi ne ar bon ac

r &1 hPER éfgrﬁgoéa krekvachih f%rsffhorlgé? %@‘F”asg 03 paytp b othsflgxgnoate
flakedddl, age thdﬂeﬁéhontrﬂié{ﬁur@ m@lhﬁ%&i td 165°C @& DRium of ﬁl mm
preservat ant.i oxi dants ane retar t he

e 1 o meith e sipy emtfag%%%eﬁa 3 é’&ﬁ‘f"g el ﬁ%"f}%}}o‘w A
mcx)bmgestéiehmhg/ bslasasamt Mnadfd2880| el th@?ﬁmeal Mi @R 2696) and a
t pre enc ur.f act a -

c ARARSHET EOan At S Rdt OBl HAGHIERES ARGt Jelsh dp 1269.
UFNMTR mwdllittls Beidents f ble@h formeatidal dtieo A¢hyahtiomotithe starting
pol yol conposition react to form a pol yurethane and/ or
pdi®flir ea pol yner while the bl owing agent generates a
gas t hat expands the reacting m xture. The foam may be

the so-called prepolynmer nethod (as

IE’W‘B%Zl n U S Pat. No. 4,390,645, for exanple), in
V\,hl ch a7stiopaaty efrthe hflxdeanﬂhgblmhydrhﬁfsmh'gﬂe s(ameymraatpée it} and

LIO{Z}%JI IE r? f%g? #’éé& é)o Fther go *cglqare \ﬁﬁargﬁé toa re%cté)r gavm% 8 heated
St @p°) refhct @ddevsth 'Eleohature wdmmzamw hfratmghe 125°6 under ~ 4

| o) Sl (oo gt 1 i TR RO NS Gl e, an
f drheenampiee); Jpomeriabd rsifi habh et 186°C ahfled ome-Hh010.82 kPa)
rre&ab:&?r% a(n%iucgimgsm %rs'v}%gn]g E&gﬁ%}%%tteﬁ %égn&?hnégasﬁgaﬁ’ﬁﬁ @ 2562

preferre c h o
po(lvyl theonedioalt Ma axﬂ(ﬂ4§5)l amb hyhwlyewyh maeber @8 dBibvis obtained. The

CORRORST L uidfn ki AKA85S NATRLAUIL ho LORELASE oBR] formation

0'react W de used one- ot met
whiesttodebydratioméfl the $’f@rtnlmt¢rn this invention include
sl abst ock foam processes, high resiliency sl abstock
f oam processes, and nol ded foam net hods. Sl abstock
f oBmumplednveni ent | y prepared by mixing the foam

l ngr ed']ﬁ&&x&l@nﬁ idl PSR NRidd8BL | fUrls 3 LthQUBLiRIA BBRA 12-

re on where the reaction mxture 64083A 19reacts,

oxystearate éﬁ}&lE’Fﬁ%ﬂPlehJé K33baaie pithedBA2A poleal apd Ak p%rts of

f I éHa,n 94 LRt fﬂl exisRh& ¢RY 95%%@% ﬁ%ﬁ&uctédnfog Qms
commerci al 'scal e sl ab StOC f oam ro uctlon f oam

i ngprelypeen bayisg a mepgyed Mu?ﬁﬁ%@ e bhegrefical anﬂﬁ A$8d and a

hydroxyl number of 64.5 is obtained. The hydroxyl equivalent weight is 870.

Example 4
511.7 parts of the crude methyl 12-hydroxystearate (see Example 1) and
. 83.7 parts of the IP625 polyol are charged to a reaction vessel as described before.
The mixture is heated to 120°C under full vacuum for 30 minutes. The vacuum is
broken under nitrogen and 0.5 parts of bis-(dibutylchlorotin) oxide are added. The
reaction mixture is then heated to 165°C under 15 mm Hg (~2.0 kPa) vacuum,
followed by heating at the same temperature under 4 mm Hg (~0.55 kPa) for
another 72 hours. A copolyester having a measured Ma of 3161 (vs. theoretical M,
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i ndependently to a m xi ng head where they are m xed
and di spensed onto a conveyor that is |lined with paper

wonro@liassc. Foami ng and curing occurs on the POTASY®E/016173
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to forma foam bun. The resulting foans are typically

fromabout 1 to about 5 pounds per cubic foot (pcf)

(16-80 kg/nB) in density, especially fromabout 1.2 to

abefud512) Bndaf hydkOxy2 nw2nbe@ofB2.5 18 dtLhal. I e HyaRshO6duivalent

foamfor Hg%(gtl on according to the invention uses water
SVEIRRE 1S ry or nore preferably sole bl ow ng agent,

and produces a foam having a density of about 1.2 to

ab]gut 21 pcf (19.2-32 kg/nB), especially about 1.2 to

abott ™% pcf (19.2-28.8 kg/nB). To obtain such

denS| t IEarampMJC&uhs Frepentad aisingd 501 epftaldfy tlab etidded rebhyl 12-

R o BT 2 R DR R OB IR o A5 B30 ot of

I elsis- Kdlmyzh]@i‘(ﬂhﬁtdﬁﬂe (HR:o@blaémxohkx)mi @.aiﬁibitﬁlréﬂiﬂ'ﬁ. ¢fre930 (vs.

met hod [ t hose dtq ma ntl

o1 B 2FBe Vo obFerl{ SR ErRT wibthel BLFLS O A By b fvdrow
i neqanvaldnit tveight & B&HS8hor e r ebound score of 55% or

hi gher, per ASTM 3574.03. These foans tend to be

prepared usi ng somewhat hi gher catal yst |evels,

coipamnple @ 0 conventional sl abstock foans, to reduce

ener gy t 0 H abst

f oam fﬂxﬁgﬂlﬂ’h‘{ ?Lgﬁg %Péaq:e& l’l{sfn)ﬁ[ r‘éﬁ?% \%a’it I? %he Cfu methyl 12-
| olyesiroxyeteatade (Hee ixamplet haﬁ%pmvﬁatﬂmﬂBﬁ% pqufqikaaﬂ @cfkparts of

f At 1 P | |y n

f oo RaRe R0 oRE, R AREaR rbhgke Ml TR {8t e
3. heonetigrd ANLatf] 1580) and ahwdroxyd minther aH @816 igolgained. Foe hydroxyl
10, i val ent wei ght pol yols. Foam
de%&%?%ﬁ%%%b%%%cal Iy fromabout 2 to about 5 pcf
(32-80 kg/ nB), especially fromabout 2.1 to about 3
PCixd{dplel7 48 kg/ nB). Ml ded foam can be made according

to the invention by transferring the reactants (polyol
conposilixaswle fig tepprigd veine|37é pars of pdighly puxifieth(d6,8%) methyl

bl Pzﬂhmoﬁgﬁeﬁ{'ate aRg, 38555%03@@1&9 828 Soliyoseghdm) 4 ﬁ'X@%f 8 bis-

t he foam ng reaction takes place to produce a shape

f odfhutylehlpreting oxislecalt eepoliesien-hnying Agmepruseddds of r8260 (vs.
Whighretifid MDAEB00S) At a B&@x’&f?f'}tn‘%%b%k QP 60.0 G thdhe @D TKE hydroxyl

anbi ent terrperatures or a "hotnol di ng" process, In
whtaspvalend wietghl i B6heat ed to drive the cure, can be
used. Col d-nol ding processes are preferred for
mﬂgdum %hl gh resiliency nolded foam Densities for
nms tend to be in the range of 2.0 t o about

5.0 pomxdsmplerd is repeated using 377 parts of the crude methyl 12-
hydroxystearate (see Example 1), 185.0 parts of the IP625 polyol and 0.5 parts of

bis-(dibutylchlorotin) oxide. A copolyester having a measured M of 1755 (vs.
theoretical Mn of 1588) and a hydroxyl number of 77.3 is obtained. The hydroxyl
equivalent weight is 726.

Example 9

100 parts of the copolyester from Example 6 are blended with 1 part of a
silicone surfactant (Niax™ L620 from OSi Specialties), 3 parts water and 1 part of
a tertiary amine catalyst (Dabco B-9, from Air Products and Chemicals). Enough
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cubic foot (32-80 kg/nB). 64083A 20The polyols of the
invention are also useful in making foamvia a

worelsangwal frothing process. In such processeBCTAIS2G06/016173
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nitrogen or other gas is whipped into a reacting

m xture containing the high equival ent wei ght

pol yol (s), a polyisocyanate, and optionally catalysts,

s unf fancB 030 mixaasre € Slnr 2, Heand @ bds@ners bDEldnd ek &y akdial |aFe added

ext enders, and ot her .c The frothed. re ct|

i SRR e SieBaRT g 100, e getegent® atfoiad arivibe paured

| tintearpepenictp eod movmdrte fézon f10den a’ﬁiblaﬁhe]ﬁtlﬁﬁbnéz eﬂ‘dnbhll@étrength,
U5 e S OBk, e i oD 088

pO‘LST.MéI -Rae emﬂsihﬂmm thSifiim enqieiged peist fotepting eReQdts are as

ar i) for exanple, in U S. Patent Nos.
%9%%%% %]5 908, 701. The foam of the invention is

usef ul as furniture cushioning, autonotive seating,

%mh V@ dashboards, packagi ng applications, other

cus I ng and energy managenent appli-cations, carpet

backi n@xaglabk%ta repeateddthis tiere wppy 1@Bpartnef ﬂmrcopdsl'yeﬁner from

Cofaid on LES

copoF][H{as?e"?lms#1 tﬁ“w;F&rldqvéél!r;:];13 afg&r}]{i‘%e £ 1) r%dg%sf ﬁsc eda{n Ri<gFpele 9,
oand\rawé#ﬂarw @ht’rtpxbhyfﬂbl@bnponent in el astoneric,

substantially non-cel | ul ar pol yuret hane foam

fornul ati ons, such as cast el astoner and reaction
i fxmplsdlnol ding (R'M formulations. Suitable R M

f or nul
0r T SR 5 S35 gyl S AP 1 Spotvester o
f dh1agulnd and 48P Patss of an pregvetireeatelysi (Daben P-A2.cfrath dhir Products

i @Vﬁ@ﬁeﬁﬁcal@ UtresdiRe, f2Qf él(mggﬁgr?gr lﬁedslumdbpe;‘ [A%’I?ﬁﬁpﬁ'ﬂzl as are

thereof. Al parts and percent ages are

urfleggity %}%W%Ws@eisﬁldi; e@taédfep@@dnpﬂ@bhe IA crude (~85%
met hyl 12-hydroxystearate obtained from Bi ddl e Sawyer
zq:purl fi ed by recrystallization from heptane by first
f d226. 7% sol ution in the solvent at 500C. The

sol uti @Stamﬁlecquls 8&heh R Qménhalﬂgomaﬁﬁmh%ﬂley ficYhd %\.rfactant
%{L:a%}lxg ATLﬁ%%cﬁfltateforrrs which is coll ected
ofiom¥HE Prerfugts apd Chemicals) &@eéﬂwenqguli@@t used in
r RatlidrieRgnplBs. aTERAE e RItBCieRt biRbth RAY eloﬁ%aﬁgﬁ' dbe measured as
el y washed

WO i el L1 Ao s A PogEEg bl 1

Table 1

Example No.
Property 9 10 11 12
Tear Strength, Ib/in (N/m) 1.0 (175) 1.4 (245) 1.7 (298) 1.9 (333)
Tensile Str., psi (kPa) 7.4 (51) 7.6 (562) 8.7 (60) 9.7 (67)
Elongation, % 94 72 93 106
Density, pef (kg/ms3) ND ND 2.51 (40) 2.08 (33)
Airflow, L/min ND ND 3.99 0.74
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stripped at 60-700C to renove the solvent. The purity
of the resulting material is approximtely 95% 18. 83

woantes 18995t he purified nethyl 12-hydroxyst ear aPeTAIS2006/016173

10

15

20

charged to a reaction vessel equipped with a heated
(600C) reflux condenser, together with 4.85 parts of a
~625 nol ecul ar wei ght trifunctional poly(ethylene
OXE£ehpleM® anol (tm) | P 64083A 21625, from Dow

Chem'cal xture is devolatilized by heatin
125C urg rpaﬂSzFrmlﬁ @5‘&6& ? d&%yatfﬁﬁ %ro mg% Biddle
h CSHwyeQ 5080 paft 6f ﬁdlﬂhﬁir&wnmkﬁyf@m QcidmetBAGSEbrs 24809 arts
%‘f’ﬁ tlure is hfate to 165C u de{lavacu mofd
PR b SE e polpL e Shatead i A e BT R iEe 5 FoP cpdenser.
pe‘I‘heOdruﬂfe RAbyl 125yt RearbteC RQ| the SpAy (hiidrdkRletBy])fatty ester

sur.ed of 2880. t hegretical M of 2696) and a
%VSW& Wéﬁpg’fm‘l&éﬁt?c‘?n%po(? {OBFned The hydr oxyl

Convdneif  Wei ght| ¢:1dd 269. Mdidy1 a howsz-1 |Pb1§(]g,dewyﬂ@ﬂ@e)fatty
f olefin formati nduet ratior t ng
ster. Exanple 2 gr"?‘yﬁtﬁ’?’i"g G%/t fhe cr| 38 "Pr%g wt-%)

vVbihglt Seexedtear at lelo see Exanple 1), ardelﬁS 4 parts of

hao 1 DAR2E ol vt r naolvol arn char nnd a—+Feactor

iyl Eal (8600 (bb) retlux condenser | WHle m xture is

eMenas 1 | 1 zed by ting at 1250C unddgrsgse 4 nmm Hg

actmim far ahanit lan hane O 6 - nartcec ofl t1nNn
A LELILJ LA %L AA LY T LA AR} 0 e \J CAT L J T L L L )

ttW1Shexanoat e arle' added, and the m xt e is

oIN6IEr | zed for 1b1 hours at 165C under] 966 Mm Hg (~0. 82

||||m ﬁ ﬁ (‘I f\\l\l nl f rnmnn Q\I\DQI’\ A f‘ﬁnﬁl vest er
ﬁ—v-ag ege ep-—A-—copol yest er
ctRls/ yﬂ’é’a@ﬁ?réd M of 2562 (vs. thedrleti cal M of

diortor@ld a hydr oyl nunpber of 48.6 1§ gxtal ned. The
i Nt mglnhf i.s—1155 | shows. .no

SNT XD DO TEDO0 D>

ekﬁsid’éqli‘ée of olefifdformtion due to dgi&ir ati on of the

starting ester. anple 3 Exanple I 1S repeated using
564 parts_of the purified nmethyl 12- hydrox stearate
(see EQaﬁb}Secomlye%s anprﬁ%}maéelw § melermoant 95 tReopstergnits are

0. derRad tfonP becbhdary ihjdioaf1abihlining Patth&ds. aﬁg\prokfh@ately 64% are
po ymerization i s conducted for 26 hqurs

y% Sromy pr%l@Wdé cpnigipineRtty peids; 46‘}1? {amainder of the ester

t h@@tsat infoatly Worivld f2304on-Byilody]-Bordhxyd fawym‘@ﬁg of 64.5
IE)S(aI(’)rBIt 2[" nelglxtl;l;g?s Hgvo{atﬁzed 1?39 ﬂ(lea:{‘,lanlgea@t 125°b un elrI 2 4%?119 Hg (~0.55
kPa) vacuum for about an hour. 4.15 ppm tin ethylhexanoate is then added and
the mixture polymerized for 24 hours at 195°C under 6 mm Hg vacuum (~0.82
kPa) and a slow nitrogen sweep. A copolyester having a measured M of 1643 and
a hydroxyl number of 96 (theoretical 94) is obtained. The copolyester has an

average hydroxyl functionality of about 2.8 hydroxyl groups/molecule.

Example 14

1388 parts of the crude (~85%) methyl 12-hydroxystearate described in
Example 13, 4163 parts of the polythydroxymethyl)fatty esters described in
Example 13, and 2440 parts of the IP625 polyether polyol are charged to a reactor
having a reflux condenser. The mixture is devolatilized by heating at 125°C under

~ 4 mm Hg (~0.55 kPa) vacuum for about an hour. 4.15 ppm tin ethylhexanoate
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511.7 parts of the crude nethyl 12-hydroxystearate

(see Exanple 1) and 83.7 parts of the |IP625 pol yol are
woheegeghoso0 a reacti on vessel as described bef eceusiie/016173

m xture is heated to 12Q0C under full vacuum for 30

m nutes. The vacuumis broken under nitrogen and 0.5

parts of bis-(dibutylchlorotin) oxide are added. The

r eid¢hérond detl Xt ke hﬁxthﬁflﬁbllﬁﬁ&ﬁ%d é&o:?]dﬁ&ﬁstav nekC H.llﬁef@lnm Hg
vacu 0 owe atin at _the sane
%&mt 65 gg ifﬁ@e ndya flo reg%‘ fOHOb?eS%%ﬁ SeKag ameasured
hgm snft]!Ssa:l(mmI ygk}giggxgﬂ]gmn?ggg)frﬂm%éﬁdhw Fe3y) 131&1;11{1&15 The
t heoretl ca 0
o SRITESEE gt o PP dSHyY by PG SO Gt o
513Q6upsﬁndaqaile 5 Exanple 4 is repeat ed u3| ng 507.1
t h d thyl. 12- t t X
P ) 0 £ oSN o ety OY S8 S RB e 858 umite are
paddl‘sled)ﬁ'obl m(mﬁabuhgdrciﬁl-@mihlrﬂx)g ﬁkﬂydﬁﬂsAA@pﬂﬂiﬂzﬂﬁIy@S 4% are
|
éég’g %dh@'glgo}ﬂ’uc &t 6% %@y 3% § ib% g‘?nﬁaéﬂwerfﬁ the ester

hy@lmtmy lmoe’qxu d&mfedrﬁommorg]ﬂdrowl -+QB3inikxfanylaeids. Exanpl e
rts.of the crud

4 isr 377 t hvl
Y12 hy?poxyst egfﬂg S S2° aTSﬁe@r%S{&fBr%f‘md from
t hepplpe2E Beiyples dﬁdafﬁl 54 piar mslemfto loialubidi msyivamwmganotin

ti &al?%el%?eést I cﬁﬂ%%‘%ﬁ?hﬁ; ngé{zicﬂg:age @%?)g rfordfo n%mpﬂé 3 50
789%*& of dlh?apqpeb'estﬁha)dlm@rmxblenéthmaﬂl et paehsg bf a siominally

o f if ﬁeﬁ% l f0d0 ML% ‘éelg% fa%ﬁgxﬁt(i%goly&l P9 874 p@gpyﬁene oxide

Y pur
15 12341%/1;& osihyleng ozide (cogsngcigly tasallﬂblq frem|IR82 Shericgbis Vordnol®

O §13@6Hoiy%l)0flnqh§ cagéjbibﬁdgﬁils% é)% 4. Bnghfqgg(.;%f tﬁése components is

ester havi ng nmeasur e
%b?%t e dhisNHexngk Wd &l parth pé posilitong wntfeq:tamf (Ngex™f 1620
' Sfr&ﬁtfﬂ?‘) ngg *paﬁg %Vatﬂélxd%{rglx(y i5 ﬁﬂjﬂé éfiai é%a%nﬁﬁg cét%lg'gg’@abﬁo 8264

Exanpl e anple 4 is repeated using 37/

criyere %Pmdiuctfzandr@hﬁnm@%}t heapactpnie @rEféﬁmgd et $§00 rpm for 15
20 18gcthdRartosthdd ndikiGird ROAReR AnYBhodR bt QtahnBaS biob (available as

Niax® T-9 catalyst) as indicated in the table below, and enough of an 80/20

mixture of the 2,4- and 2,6-isomers of toluene diisocyanate to provide an
isocyanate index of 102. This mixture is stirred at 3000 rpm for 3 seconds and
then poured into an open 15x15x8 in (38 X 38 X 20 cm) box and allowed to foam

25 under ambient conditions. The foam is allowed to age for seven days before
physical properties are obtained according to ASTM D-3574. Results are as
indicated in Table 2 below.

30

35
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bi s- (di butyl chl orotin) oxide.

measured Mh of 1755 (vs.

t heoreti cal

A copol yest er
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waypdreaigdos nunber of 77.3 is obtained. The hydr 8gyiUS2006/016173
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The formulation containing copolyester Example 13 processes well over a

tin catalyst range of from 0.11 to 0.14 parts per 100 parts polyol, which is the

entire range tested. This result is significant, as only a small proportion of ester

units in the copolyester polyol are derived from the secondary hydroxyl-containing

fatty acids.

When more of the ester units in the copolyester come from secondary

hydroxyl-containing fatty acids, even greater processing latitude is achieved, as

seen with foam samples 14-1, 14-2 and 14-3. These formulations process well over

a range of tin catalyst levels from 0.11 to 0.18 parts per 100 parts polyol. The

presence of a higher proportion of secondary hydroxyl groups in copolyester‘

Example 14 makes it somewhat less reactive, and somewhat greater levels of

gelation catalyst (in this case, the organotin catalyst) are preferred.
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of the 1P625 polyether polyol are charged to a reactor
havi ng a reflux condenser. The crude nethyl

wa2eteydszyst earat e and t he pol y( hydr oxynet hyl pEatisg006/016173
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ester have the follow ng approxi mate conpositions: In
this copol yester, approxinmately 8.6 nol e-percent of
the ester units are derived from secondary
hydr oxyl -containing fatty acids. Approximately 64% are
o f50m primary hydroxyl -containing fatty acids.
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h)ldﬂ(fjmyl gﬂ;:ijlp? ahdti Bighdradtt dopdlgéder E&mprtagumml ¥4 t5at%d4t%us the
are ed from r nalnlng atty
oo e o BBt Miehts Taalbe coffon cra Mot |
derl ved from non-hydroxyl - cont ai ni ng fatty acids. A
| es i.hl e pol yuret hane foans are separately

pr exﬁétrl%lg 11;? élgpol yester Exanples 13 and 14, in order
t o evalPuyteetbardbdmyaleymade inrtyaBeidril manner described in Example

14, using the formulations set forth below. In this instance, the copolyester is

made in the general manner described in Example 4. It has a measured My of
2785 and a hydroxyl number of 54 is obtained. The hydroxyl equivalent weight is
1050 and the hydroxyl functionality is about 2.65.
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catalyst levels in the formulation. In each case,

except for foam sanple 14-3, 50 parts of the

woapwliyesser polyol is blended with 50 parts oPC&US2006/016173
nomnally trifunctional, 1000 equival ent wei ght random
copol ymer of 87% propyl ene oxi de and 13% et hyl ene

oxide (commercially available from Dow Chem cal as

MVoCaisnert) 3136 polyol). Tn the cafe of Tmambyanake:
14-3, the ratio of these conponentg—4s—+#525—To this

bl end are added 0.6 parts of a sil Expterle 161 o dltliwapple 17

~

N/ %4 d18)3168 g0lystherpdBl, 4.5 parts|ymter and .50
p j 1 grgabr‘n 8264 fraom
Aj YoPelgeteEt s and Chenicals). The re#ttants are % irred

afWaRo0 rpmTor 15 seconds. To ThiBagi Xture 19 ggided
aln— - allable as Nilax(r)
Niag®{lp3pilicone spfprtatdt ed in the thbl e bel ow| and

toluene diisocyanate to providelan isocyandte |ndex

Fﬁg@mi’té’ﬁaﬁ%n&ﬁeﬁhﬁﬂﬂfe of the P14 and Z, g Soners
Nipa® T-Gprganehineatilyst s stirred at|®8H0 rpmforo-li4

(0]
(0]
gm%amym@m NTOo an OPPT, 1PXhasd 'nl;%(mqiﬁuex

X 20 pm hoX and allowed to foam under anbi

conditions. The foamis allowed to age for seven days
bef or e HRBYS IKAknpl OREHakC8n aaﬁﬂ&qbt & rsez% e @éeﬂgnﬁ&e (149
ASTM D-3574. Results are as indicated in
belite e/ mpumirg 3mdop gemsiity of Hiepdf 62 Hd kgtmn F@@mt’%zfamm@ 17 has an
conploest 30 SR iPmib3td(196 BESEMiNEe) 2V E aex?sutjloﬁ 173 pef (277
catalyst range of fromO.11 to 0.14 parts per

@-polyol which is the entire range tested ThIS
result IS S|gn|f|cant as only a small proportion of
ester units in the copolyester polyol are derived from
t he secondary hydroxyl-containing fatty acids. Wen
nore of the ester units in the copol yester cone from
secondary hydroxyl -containing fatty acids, even
greater processing latitude is achieved, as seen with
foam sanples 14-1, 14-2 and 14-3. These fornmnul ati ons
process well over a range of tin catalyst |evels from
0.11 to 0.18 parts per 100 parts polyol. The presence
of a higher proportion of secondary hydroxyl groups in
copol yester Exanple 14 makes it sonewhat |ess
reactive, and sonewhat greater |evels of gelation
catalyst (in this case, the organotin catalyst) are
preferred. 64083A 27Exanpl e 15
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2776 parts each of the sane crude (~85% nethyl
12- hydr oxystearate and the sane

woabos(ihgeds oxynet hyl )fatty aci d nmethyl esters aBCT/US2006/016173

10

15

20

25

30

described in Exanple 13 are charged to a reactor
having a reflux condenser, together with 2380 parts of
the 1 P625 pol yet her polyol. The m xture is

dewgisat id Czadmy I$teat i ng at 1250C under ~4 mm Hg
(~0.55 kPa) vacuum for about an hour. 4.15 ppmtin

et hyl hexanoat is then added and the m xture
pol yneri zed for 48 hours at 195G under 6 mm Hg (~0.82

kP. ) I it A t
a0 AR frhuth e B R 8050 ARAR i RS e which
10E the heélﬂ&éh ia€tat raﬁbvailSofind&b_ '}dlﬂ':‘dnd Thein6 Qﬁﬂi‘dgeﬁtﬂbmh d&fom an
v e unciional it
DT SEmatad B sttt Ee R iy b3t ab BRFab o, primary
apqtmm)olonaéoehd/ar& Anbnerploapgamddhbt arndvelrdpe of at RastuthirdeSestdraunits
d d.f d t
T e T e —
hygioesiboe aitdnas ovi mgttimtof yw<a011 mwere o kedd featyed ciddewhedeirt dideast a
d
nobEhoh PL I bR EbentalSIL Y e ssmpdenydigrgbragpaining
| sfattyraseld whitho cantdinex sd&ebmdqm [hy dwosylhexonep fvbiicihn iis rat ﬂdsxaet 5 carbon
ootk rEESR RS o iR of h RS oo MY dela

(26 kg/nB) is formed. This copol yester has nore

Ses0 nﬁﬁr é/0f§l¥' gxx?# Clg.{lg %Vh&&la?ﬁlgélbg ?lrl’(r)u gtﬁc 2P 96 %t?’e&~ %Imts per

Exanpl e thus I on'req

s o¢ppoliesterhel e ﬂmﬂfrom thgdiydtaxpleoptaining £itty @xchnpl es
16 and 17 Pol yurethane foans are nade in the general
manner described in Exanple 14, using the formul ations

sed. The copolyestenef claimiZwherpingrom gbout Hite aboys O thy ester units
na [ I.
JEnk Qoﬂoﬁgstg?% d%hvsmﬂaﬁ thé @&Sﬁ%ﬁg %yg@&g@klﬁnﬁu@am&

has a neasured Mh of 2785 and a hy
i s obtai ned. The hydroxyl equival ent weight is 1050

ang Tﬂ@co&iméé%(lyéf cfalﬂxﬂ@ WRAR! a{ ortiSn éhﬂilé 1és’c%r ﬁl’érts 8408 3hed from

28Foam Exanpl e 16 has an airflow of 5. cubi c
fe@fa/tm%tﬁ@%whxdr@%wam e) and a denS| ty of 1.74

pcf (27.8 kg/ nB). Foam Exanple 17 has an airfl ow of.

5.30 cubic feet/mnute 1(1150 liters/mnute) and a

dePrs R copplygsterof slaim Sywherejuyy pariipn ofthe gsfAr poApgpre| dgrived from

CLApNERry} Bidroxyl-containing fatty acid.

6. The copolyester of claim 5 wherein the primary hydroxyl-containing fatty acid

contains one or more hydroxymethyl groups.

7. The copolyester of claim 6 wherein a portion of the ester units are derived from

a fatty acid having no hydroxyl groups.

8. The copolyester of claim 1 which has a hydroxyl equivalent weight of from 400
to 2000 and contains from 2 to 3.5 hydroxyl groups per molecule.
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1. A copolyester which is a liquid at 500C, having (a)
an initiator segnent which is the residue after

woenwvasssf hydroxyl and am no hydrogen atons PCOMS206/016173
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initiator conpound other than glycerine that has at

| east two hydroxyl, primary am no or secondary am no
groups, and (b) an average of at |east three ester

urg. t Bhepdpolgexped of elaire 8 whekef tthefatigacidadnfainify fecondary hydroxyl

hydr oxyl - contai ni n tty acid. havin r r arbon .
ARSI FrRpEereat TR poRuRas ol bRt Jodse SemoR scid,
whet-kydiogidodeeasdic #cidp@f 4 mirtun thetwef. hydr oxyl - cont ai ni ng
fatty acids are secondary hydroxyl-containing fatty

aci ds which contain a secondary hydroxyl group which
i sltat Theaspolgestarrdiinimt B mehicle pontathsf fra@in 38 eo aardstenwnits per

carbaon aof the agi roup. of the fat acid. 2. The

c Bt iy SEMAHD Wiy A25ne A becPRasRY 3Bing gogps on the
esingiatomndobpomet. copol yester nol ecul e derived fromthe
hydr oxyl -containing fatty acid. 3. The copol yester of
claim2 wherein fromabout 5 to about 95% of the ester
unl k. sSThercopdipestaypbilyins | ethermie tltheiniticdor sepmemttihe polyether.
secondary hydroxyl -containing fatty acid. 4. The

copol yester of claim 3 wherein a portion of the ester
uni2. SThereepdrastereficlhinp Amdiefean the iadiadormmginmg ina polyeihex.y |
groups. 5. The copol yester of claim3 wherein a
portion of the ester units are derived froma primary
hytf:- g korotyestat off dagmf Hiwherecthg inibiatoTlsegnaonh dd 3/ pdy@henf
claim5 wherein the primry hydroxyl-containing fatty
aci d contains one or nore hydroxymethyl groups. 7. The
c obb| Thesopelyesteref elpim ¢ whisraie e imtipden Segmenifis aipolyethenr
units are derived froma fatty acid having no hydroxyl
groups. 8. The copolyester of claim1 which has a
hyHt- obdiel copelygster|oé elpinya whierein thet ingintap@ementige polyather.
contains from2 to 3.5 hydroxyl groups per nolecule.
64083A 309. The copplgeste( of claim8 wherein the

f at& yThecqopolyestrrf plpig S Sderin thainiisdorosegmenfrip apslyether.
ricinoleic acid, 12-hydroxyoctadecanol,

14- hydr oxy- dodec-9-enoi ¢ acid, 14-hydroxydodecanoi c
acld Bhe capelysetanobelaia ¥ aerein theginitigier segmentyis s melyeder.
claim9 which contains from3.5 to 10 ester units per
conbi ned nynber of hydroxyl, primry am no and

seth nﬂ%fr";‘?f’ FRsHS ogfla%é VTEiR R inftiaton ssementis g palyether.
The copol yester of claim 1l wherein the initiator

se t is_a polyether.
f&)r:raﬂle copolyester o glapm 9 wherein the initiator segment is a polyether.

20. The copolyester of claim 10 wherein the initiator segment is a polyether.
21. The copolyester of claim 1 which is a liquid at 22°C.
22. The copolyester of claim 11 which is a liquid at 22°C.

23. A polyurethane foam prepared by reacting in the presence of a blowing agent

at least one organic polyisocyanate with an isocyanate-reactive component that

64083A 31



woR0wl1a8995s 3 wherein the initiator segment

10

15

20

25

30

35

10 12. The copol yester of claim2 wherein the
is a polyether.

initiator s

pol yet her.

egnment

13. The copol yester

15 14. The copol yester of claim4 wherein

the initiator segnent
copol yester of claim35 wherein the initiator segment
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her. 15. The

her
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18. The copol yester of claim8

anoy

et her

I%ether

30vedght of blee lrigh @qWEFsleletrwe@ghtqiomhas h]hqmi cdpoliy6sta- dfichyiting.
at 22C. 23. A pol yurethane foam prepared by reacting
in the presence of a blow ng agent at |east one

orZarft polpuwteyhane doeam arepavadt by macmlg)mwha ategenceat hlblt@vmg agent
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equi_val ent
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prepared by reacting in

heb driegh

t hi
58 Rl bREea00, S
@mqna\raéﬂnt weghjiwolyd| widreinsataleast 10% by
ylﬂ%l?c{ &%&?g{t@ﬁpclalm 3.

resenc

agent at |east one organic polyisocyanate with an

| S1pC %Eél&ﬁ‘re

one a
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eqU|vaIent wel

erern a

Mggrf‘ce 3k Ib

i s aPCT/US2006/016173

FROSHE 53 10% by

o%ent that

Fo%§ agent

1G%01past W@Fgﬁganeq pelpisogippgie evqth wal leqwalwé¢ tractipotopaonest that

1hélﬂ&ﬁsdatcﬁg§t| onResd ﬁ{ghoefquga?énmv?elglﬁ: Spolydl, ROk
oam prepared by reacting in

ad%‘ﬂ% ht.of thechigh egrvalenteeig Pﬁbfpk/llsedwmpelywtwpfahlmti

I socyanat e-reacti ve conponent that i ncl udes at
hi gh equi val ent wei

@ypmmansffoatnhemna gta ‘z/ﬂm

a aJtllékth ®né Q@éﬂn&'@ﬁ&lﬁ@o@&nz&h ahm An 13&ya1ﬁt@§ga¥éﬂ;eew?ﬂ?ﬁb%ent that
ﬁ@itlng in the presence of a

 garides 2 te

ed by r
gt oS fe

FarPelens Wriehi Behyoht e

presence Ogilhea{l)FQ& nge by

yol , wherein at

| east
| east

gelﬁtthmregmce 96 pliwing agent

[‘'om n

wmhatahast 10

i smgiarwt&mg]a@quexﬁemﬂ@myom alliguiCdopslpsst@tor BAR.

one a high equival ent wei ght polyol,

wher ei n at

| east

10% by wei ght of the high eqU|vaIent wei ght polyol is
a 281 qupelywefiting €sin€ prephredl 131 ¥h&ing in the presence of a blowing agent

at least one organic polyisocyanate with an isocyanate-reactive component that

6 by

includes at least one a high equivalent weight polyol, wherein at least 10% by

weight of the high equivalent weight polyol is a liquid copolyester of claim 6.

29. A polyurethane foam prepared by reacting in the presence of a blowing agent

at least one organic polyisocyanate with an isocyanate-reactive component that

includes at least one a high equivalent weight polyol, wherein at least 10% by

weight of the high equivalent weight polyol is a liquid copolyester of claim 7.

30. A polyurethane foam prepared by reacting in the presence of a blowing agent

at least one organic polyisocyanate with an isocyanate-reactive component that
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27. A pol yurethane foam prepared by reacting in the
presence of a blow ng agent at | east one organic

weabosiizgoyanate with an i socyanate-reactive CORpOUSEI06/016173
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that includes at |east one a high equival ent wei ght

pol yol, wherein at |east 10% by wei ght of the high

equi val ent wei ght polyol is a liquid copolyester of

cliaklonlés aﬂ&asiAomh ngeéchﬂvedeﬂtomigh)ﬂ' pelgoleerhbiein @8edasnF0% by
res ent,. at. Ieat one

rvégh?tc&ﬁg §%g§ § gmg?ila?t W?/\/FV\PFH% Lye? P grid sepe yreéfﬁﬁ pf laim 8.

corrponent t hat |ncI udes at | east one a high equi vaI ent

erein at ht of

hi g]ﬁ ea’&?u %"“%"mamd’ﬁ?l’m i%ﬁ*a"tmgalﬁ ‘?‘é&r‘f%se ‘bep?ﬂ“’g}ég‘f”éﬁg agent
of atcleastnor@. orgfnic /ko]m'ﬂomneitemmg afnolamypnﬁpaézmﬂlvb)éomponent that
r | | n t at o
oratsh8fal fakl o 30 ERy R, YAl PO RREE: P ERR o6 v
c ovgightcrfthe high eqwahladfeuelaht Hobmbis admnacdpob»hsteqoﬁ aksihent
wei ght polyol, wherein at |east 10% by wei ght of the
hi gh eqU|vaIent wei ght polyol is a liquid copol yester
of 3% | &ipplyuretBane ﬁalpoﬂrwei brareactimgin the gpescack d:f),a blowing agent
regc f | east
o Tt ulo e BOERSRERE with PO AR 0b cofftepg ihat
conplofemat laask 0@4@81&& eRiivadéntoweishit pME(ElSWh@lrem at bhagh 10% by
e
mqaia% R e %hqp%ﬁagg%%a hREHLIsN, ﬁm& 9@%§e§t9/%é°o¥alm 10.
l'iquid copol yester of claim8. 31 A poI yur et hane foam
Prypag %Qlym/etﬁ@&%éﬂ%é&rém fyagﬁﬁénﬁlethg r@semeotwar‘lgowmg agent
agent at | east one organic poly ocyangt e Wt

coastane- grasnie ipolisegipalisctith tana;ﬁooyneataae@tlae chmpetent that

Orlﬁclﬁdéﬂ Qpleﬁgﬂbﬁ@lﬁ Qﬁ‘éh W\Qﬁén’cp@&m %»olymeevﬁéf%n?%\t h %QtStIO% by
10% ght of th i gh equiva ol |
a W?l&%ﬁ of ﬂ&%b'cshyew@ﬁnfovrelglr@omobls as@qmdwqpelywpev p,n 1.

foam prepared by reacting in the presence of a bl ow ng

agent at | east one organi c pol yi socyanate with an
3& glyurethane fogrm peenapeTuheatting inj the puesencef al Wepsing agent

ong laashl (ﬂi@ (ﬁ'@é&h&’ pbBiRbeydRAB it QBY1§$oyaMi@&§icﬁv§Eo&1ﬁ@§5t that
O% sdat(:%ﬁt of the high equival ent wei

a prigds 8 grest é‘ﬂgho?q‘%‘faé?% vigightgrolyol, wéwg?m e%/ keape10% by
f oodtplp of Plee Bigh Ryuib Q864 vdighti galyol R aNiRSEEpBlyRkte RN QM 920
agent at | east one organic polyi socyanate wit h an

i socyanat e-reacti ve conponent that includes at | east

Org5. aA lprgdese it prapaiiig al\ﬂéﬂbllb mRBuyéthand AL |cﬂm§hsﬁ1 Q&Immg a

O% of , t.he h| ui val nt we| ght
1:% ° dlﬂ&gﬁ% 8k 1g3st ogo P’&ﬁn?‘l“_’&"a &2 Wﬂlggas RPESFOét H%\ gaet one

f mequieeﬂaéiﬁﬁahyonkdﬂﬁ»hhgl Qgéit, b.h &aﬁf Gﬁeﬁﬂlﬁ(fac@afntﬁaﬂw e one
n n

Iag)g vanaoﬁigt cea% t C%ug 88[@%%'@%@&? S{Qec oaco%tdgzlovr\lns tsufﬁ%mnt to cause

the mlxture to expand and cure to form flexible polyurethane foam, wherein at

least 10% by weight of the high equivalent weight polyol is a liquid copolyester of

claim 1.

36. A process for preparing a flexible polyurethane foam, comprising forming a
mixture including at least one high equivalent weight polyol, at least one
isocyanate, at least one blowing agent, at least one surfactant and at least one

organotin catalyst, and subjecting said mixture to conditions sufficient to cause
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i ncludes at |east one a high equival ent wei ght polyol,
wherein at | east 10% by wei ght of the high equival ent

woeb@htisgsl yol is a |iquid copol yester of clai RCRAS286/016173
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A process for preparing a flexible polyurethane foam

conprising formng a mxture including at | east one

hi gh equi val ent wei ght pol yol, at |east one

i sibe ymaixtitre ,to axpaeisid ane tblfom fgxiblpepilyurathahe d&im,Ofilgerein at

S e one ano

b bty Sl eReh AUSaRhEREREK SRR Pt Spgester of

callrael(ihe m xture to expand and cure to formflexible

pol yur et hane foam wherein at |east 10% by wei ght of

t he hi gh equival ent weight polyol is a liquid

copol fawvesss fifr pepdringla ﬂe:ﬁblemotmmeléane famm pnbmpas:ing doring a

fl.&; e; a c

e RR|at B NNE, LRt Hlep BB el RPNt et one
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AGGRInot Al cabSFS! af G

or gnnoot inc a? al f}s‘?gu b%{ng %%(;%lt]iﬁﬁge sal %’ A su%icfent to cause

imixtve tgpkpand amk cure te deroe ﬂ@mbl}mlﬁﬁ’ethanmfoam; rvehdrein at

e&Q@s‘ECio%% GHER: SGnd AleRehl: {;

wher ei n at egst 10A){)g|H]e]:1 %LQL% &%ﬁéb’lﬁ@l E% uif“i\a&lm)lﬁfs’ter of

vve‘?llfgz}lﬂi’t'7 pol on is aliquid copol yester of claim®6. 37.

A process for preparing a flexible polyurethane foam

rising formng a mxture including at |east one

%ﬁ Bqupsess Entprorarigta Periblelpolyarethans foash gomprising forming a

| S.(ﬁﬁ&’@@air@ludﬂdg a@als;atstocﬁﬁ ng@%(ﬂﬂvﬁgﬁmtwel% (ﬁ}?ﬁ,t anggast one

surfactant an | east one organotln ca
sdB?Céﬁqtﬁgafslgﬁﬁ Qﬁ%lweg pgentoaklleashAre wf&qt@ntea:nd atoleast one

C s dtinCeatR ity b 8d %ﬁh@@éﬁ%r&l@ﬂﬂxtﬁ% € Eehdit@d sfukiﬁﬁgnp lt@ cause
po yur et hane foam wherein at | east 10% by wei ght

© it g erendhnd girg ke fm fexiblespolyyrpihang foam, wherem at
C Qp&Xt 0% 8 weikhiCéfahéhibh edBivanPiwef8s §olfy§lr1s erﬁﬁ’lﬁf éoBglstter of
f|(%l b%e pol yur et hane foam conprising formn
i ncludi ng at | east one high equi val ent vvel ght
pol yol, at |east one isocyanate, at |east one bl ow ng
st one, surI]act ant and_at | east one
o B b e R SR ring bl QbG8 fhorh eomPasins orming a
COﬁﬂtﬁﬁeoﬁﬁhﬁihhig‘ acilent dne museqdﬂ?eaem Xdei@h@ Isdpyoex RENEhst one
cur formfIbX|bIe$ yu ﬁet ane wher ei n
at‘s‘f"%%\%ﬁ‘t e’1 RS W8I RIS Pee 2t 8’&%? ?Céfmt 3hd; ¢nigast one
pairgadotinscatalyst( ehdl sal@eing eaidemitthre tatdiid®ions sufficient to cause

the mixture to expand and cure to form flexible polyurethane foam, wherein at

least 10% by weight of the high equivalent weight polyol is a liquid copolyester of

claim 11.

40. A process for preparing a flexible polyurethane foam, comprising forming a
mixture including at least one high equivalent weight polyol, at least one
isocyanate, at least one blowing agent, at least one surfactant and at least one
organotin catalyst, and subjecting said mixture to conditions sufficient to cause
the mixture to expand and cure to form flexible polyurethane foam, wherein at

least 10% by weight of the high equivalent weight polyol is a liquid copolyester of

claim 16.
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39. A process for preparing a flexible polyurethane

foam conprising formng a mxture including at | east
woneochiigges equi val ent wei ght pol yol, at | east ORET/US2006/016173

i socyanate, at |east one bl ow ng agent, at |east one

surfactant and at |east one organotin catal yst, and

subjecting said mxture to conditions sufficient to

cause the nixture to expand and cure to forn1f|exib|e

0
{J%iely E%etrﬁ%gs‘j for) R R g#l I glﬁ}flbfé oqoll rethg {cralng lj’:f)ﬁlp smg rming a
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C dn@l&tt]io%by weuEhi oitbahighequivalat weezhtipxlyolie atluék@aniester of

3 > to formflexible polyurethane foam wherein

at" 1 east 10% by wei ght of the high equival ent wei ght

polyol is a liquid copolyester of claim16. 64083A

3441. A process for preparing a flexible polyurethane

foam conprising formng a mxture including at |east

one hi gh equi val ent wei ght polyol, at |east one

i socyanate, at |east one bl ow ng agent, at |east one

surfactant and at | east one organotin catal yst, and

subjecting said m xture to conditions sufficient to

cause the m xture to expand and cure to formfl exible

pol yur et hane foam wherein at |east 10% by wei ght of

t he hi gh equival ent weight polyol is a liquid

copol yester of claim17. 64083A 35
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