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Al kal i ne Eart h-Based Al koxyl ation Catal ysts
Cross-references to Rel ated Applications This

wappisioesson clainms priority to US Provisi onal PCT/US2005/019050

application serial nunber 60/604,656 filed August 26,
2004, the entire contents of which are herein

i ncor por at ed AYkdAlRfeN AMAEBabOEABIRylatRGNDitaRstsFi el d
This invention relates generally to novel catalysts.
More particularly, it relates to catalysts useful in
t he production of al koxyl ated surfactants, such as

al koxyl ated nethyl esters, al koxyl ated al cohol s,

al koxyl ated fatty acids, and al koxy| ated Jlgceryl
esters, incl udi‘APSFEESIEHcet W heiatedioRppcalion:
Background The supply of detergent-range a[cqhols,ﬁCl
-C1 ) Thigripmicaiien ¢lpiges| gﬂ%%pt%vgé’r%mﬁwg epplsbes seril mpeber
manuf acture of surfactants has becone very tight

6066406 filddhinsgush s i2004,dhe egime contete iof whimbtare iereinf f set
the effects of the supply situation relative to
HRbeIEad by adgendl eke). s, manufacturers of surfactants
may desire to seek out |owercost hydrophobes. One
alternate to the use of detergent range al cohols is

met hyl esters. However, the al koxylation of nethyl

esters i s nore difficuly¥tEan Eﬁek?lkoxylation of

al cohols, and require a CHERLRE at al yst

system Summary of the I nvention The pre%& t inventton

pr ovi &% 1BVGREOR selated ereEl by tA GoRel Catah SiAs t HEsdegiiougly. I relates

to catalysts useful in the production of alkoxylated surfactants, such as alkoxylated

methyl esters, alkoxylated alcohols, alkoxylated fatty acids, and alkoxylated glyceryl

esters, including alkoxylated triglycerides.

Background

The supply of detergent-range alcohols (Ci2-Cig), which are widely employed
as hydrophobes in the manufacture of surfactants has become very tight recently, thus
causing a rise in their cost. To offset the effects of the supply situation relative to
detergent-range alcohols, manufacturers of surfactants may desire to seek out lower-
cost hydrophobes. One alternate to the use of detergent range alcohols is methyl
esters. However, the alkoxylation of methyl esters is more difficult than the

alkoxylation of alcohols, and require a different catalyst system.
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pronoting the al koxylation of alcohols and/or esters
with one or nore al kyl ene oxi des, which conprises the

webtepn2sH98 a) conbi ni ng an al kal i ne-eart h conpeanas2005/019050

(preferably a conpound of calcium with a carboxylic
acid to forma first mxture; b) adding a strong

m neral acid, such asSufmhdryrdf¢h@bivéntibf sa! d. first
m xture to forma second mxture; and c) mxing the

seconadryi ﬁf&s{éﬁtemtl&ltﬁ)n%b\];l@ésrﬁ ﬁ@ﬂﬁ%@ Y6 Fmin é%dda{dlﬁ‘@ akdedr for

optional materials such as solvents, car
t S

S S IR TRl A B S e
I

iR EiED CoB PRt S oS Bt Rreniang asaliebratsaiyh compound

|nclud|ng those sold by Huntsman, LLC of Houston Texas
(Prg&rabina compaurhekcatia) with alvebpxaléc alig bmformtanirst mixture; b)
Anot her aspect of the present invention provides a

rddingd sfrong fromeralngida sect alsyHtricis@d,ub shidrficpr mixaire fgfdrhe

al koxyl ati on of carboxylic acids, alcohols, and esters

Wedond QiiRtes; afB cB nakiky lt}féfk%c&iﬁl SR Sure Wik ﬁﬁlfmﬂeﬁl%%cé he
steps of: a) conblnlng an al kal i ne-earth conpound

gﬁf&%ﬁ?léﬁu@nﬁc}fm 6119:51 g@él%ﬁ‘cmcafrpérg 'hu%lgergret My be

I t1ondl naterla S'S
ci.d,

conS|s n car boxy,
iy e o e PRI Rrorgsiee BER o B, #ige o
G o al kyl - capped Pa%%alkylene co
%pﬂgowlévd@rpéalcamlgnnclb@p%&m earpedglysabiethenoare
and m xtures including any of the foregoing, to forma
prafereblyi icluding thpsecoibbynHngtswan,d EC pfHonstan Teeaswintér te
| east one ionic chem cal species selected fromthe

tradename POGOL® MP-116 glycol ether.

Another aspect of the present invention provides a method for forming a
catalyst useful for promoting the alkoxylation of carboxylic acids, alcohols, and esters
with one or more alkylene oxides, which comprises the steps of a) combining an
alkaline-earth compound (preferably a compound of calcium), with one or more
additional materials selected from the group consisting of: a carboxylic acid, a
polyalkylene glycol having a molecular weight between about 100 and 1000, an C; —
Cio alkyl-capped polyalkylene glycol having molecular weight between about 100 and
1000, and mixtures including any of the foregoing, to form a first mixture; b)
combining said first mixture with at least one ionic chemical species selected from the
group consisting of: sulfuric acid, an organic sulfonic acid, an organic sulfonate, a
sulfate, a bisulfate, a sulfite, a bisulfite, any C;-C 1, carboxylic acid, or any Ci-C 15
carboxylate so as to form a second mixture; and ¢) mixing said second mixture to a

uniform appearance, to provide a finished catalyst.
2



10

15

20

25

group consisting of: sulfuric acid, an organic
sul fonic acid, an organic sulfonate, a sulfate, a

woiensiobsve, a sulfite, a bisulfite, any G -C i BCT/US2005/019050

carboxylic acid, or any G -C n carboxylate so as to
forma second m xture; and c¢) m xing said second

m xture to a uni f @HfaPRRADEDE of tHeODRivAWbsle a fi ni shed
catal yst.Brief Description of the Drawings In the
annexed drawi ngs: FIG 1 depicts graphically the
consunption of ethylene oxide in a reactor charged
W&&ﬂ3%H£§&$%£W%§%er of a fatty acid and a catal yst
according to one formof the present

i nvention.Detail ed Description W have found that

vi abl e catal ysts for the al koxylation of nethyl esters
of acids, alcohols, and carboxylic acids results when
Fle- tdepistscgraphicaiyribe eprsumption pEetbplebonyille tn acdad®r ahatged
an ionic alkaline-earth netal salt (preferably a

omitica methyhkdtdr, ofiasfatty eeitl add wickthlyst @ico@ig 1 dherfadm a£ihd present
According to a preferred process of the invention, the
mveatigh. acid is concentrated sul furic acid which
contains at |east 95 % by weight OO H2SO4. A catal yst
resulting fromthe foregoing process according to the
invention is generally useful for producing

al koxyl ated products having a narrow ol i goner

di stribution. The Al kaline Earth Conponent The present
i nvention involves the addition of strong acid to a

m xture that conprises an al kaline earth conpound. It
is preferred, but not necessary, that the



10

15

20

25

al kaline earth conpound is an ionic alkaline earth
conpound having a solubility in water of at |east 2

wgnrers2e8 |iter at 25 C. Thus, the chlorides, PCT/US2005/019050

brom des, iodides, nitrates, nitrites, phosphates,
phosphites, sulfates, sulfites, carboxyl ates,

al koxi des, fluoboratespeidiik@Idsthpiies. etc. are all
suitabl e salts of al kalThe ear nmetal s which can be
used in a process of the present invention. Further,

the use of m xtures conprising two or nore al kaline
earth erials i ch each conprise the f.oregoi

ani on s&?ha‘feoﬁﬁﬁl] %&V@B§£a§f@fﬁ%f Hiejalifoxylatigp pg F‘Wﬂ?ﬂ% gsters of
scope of the present invention. It is preferred that

13 aalealiolsh andeear boryikis tagids sepults yhema suxtgrapamsRIising eftecpr more
inthis regard calciumacetate is especially

sedosylicetidy andamdohie alkahbhodimtemttal sdtie(peefenably dalcium salt), is
magnesi um present in a mxture fromwhich a catal yst

afeated@vifly £§ Mg hiRwRNEdION AcSorfiRe T8 d préfeded YR8 sATORY invention,
0.1 and 1.0 % by wei ght based on the total anount of

R midd] GORMO AL R RSE Mifiric a];:ﬁié\gﬁﬁkﬁ‘ CothiSht 1AFst 2%20(% By weight

conmpound used IS a mxture o Clum acetate

i u ate L ch contai ns. between about 0 .1% .
TRA050 " BREGMAL Fesnl M SR cBieRind BILLEE whSiHte Pbaivention
conmbi ned wej ght of the cal ci um and magnesi um present.
|1%geé1ﬁ@§19féﬂﬁe‘%ﬂgwr%lﬁmg ey S e O B & BHpONefgomer
conprises a mxture of alkaline earth conpounds, wth
giripftionhe conpounds being a maj or component and with
t he other conmpound being a m nor conponent, wherein
the ratio of the alll@ldlhelimckidh Gopipengiiresent in the
maj or conponent to nunber of alkaline earth atons in

t he mimme Er&@ﬁmﬁ%@ﬂbn liSvolvbs LA diR o REroRE LME 86 2 20O Fe Rat
1 to about 10,000 : 1. In such an enbodinent, It Is

%gﬁg??‘?g‘g%ﬁﬁghg Eﬁ{}{ &Qnﬂd?ﬁﬁ & i§ %J‘e‘i}ér}"e'@, ERTRR %Qgessary, that the

alkaline earth compound is an ionic alkaline earth compound having a solubility in

water of at least 2 grams per liter at 25° C. Thus, the chlorides, bromides, iodides,
nitrates, nitrites, phosphates, phosphites, sulfates, sulfites, carboxylates, alkoxides,
fluoborates, fluosilicates, etc. are all suitable salts of alkaline earth metals which can
be used in a process of the present invention. Further, the use of mixtures comprising
two or more alkaline earth materials which each comprise the foregoing anions in
forming a catalyst material is within the scope of the present invention. It is preferred
that the alkaline earth metal salt be a calcium salt, and in this regard calcium acetate is
especially preferred. In another embodiment, the amount of magnesium present in a
mixture from which a catalyst of the present invention is formed is between about 0.1
and 1.0 % by weight based on the total amount of calcium compound present —i.e.,

the alkaline earth compound used is a mixture of calcium acetate and magnesium
4
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mej or component and a nagnesi um conpound conprises the
m nor conponent. Cal ci um acetate which contai ns about
wO 2806%28898 Wei ght of nmagnesium i s an especi al | yPCT/US2005/019050
preferred al kaline earth conpound useful as a raw
material in the production of a catal yst according to

z{clgﬁ%ep Efv?lzcg-{gon.{aﬁ%%hjv@éﬂ- abdt}€0 A4 GO PO BG RieidHt of Snagnesium,

prefe but not necessary, that the acid conponent
b o2ble T b0 St A SRERE SRR BRI

hem sts. St d.al ' i '
oe 1 peusEr Ry Rerar gl hatanf o Rgbiesl trbAEEa Pl of

shoul d have an acid strength (degree of dissociation
abalimezetth eampaungdss with opmpkthe icémagurrdé%{nga@smw ewapgfgeht and
the conjugate acid of the anion of the alkaline earth
wopieLiber @wipoatdbéiag a nsrck. coRponetawperein the rativecfghg alkaline
where a mi xture of cal cium acetate and nmagnesi um

S68L A Bs BreSer® MPIHRYRForBSoniRINe b Blindbs oft dilealme iedrth s@ehstio the
forma catal yst according to the invention should have

%&?%?%Pgﬁéﬁ ?sflh"ﬁtlé L%ggé:%zeft By 40dat o $ tQLERAL €0,000aM. In such

of "acetic aci rboxylic Acid Conponent A

co sj.tion.f.romwhich a.catal yst :

nggﬁ lﬁﬁn%Hliﬁﬁﬁpﬁég%WF%ﬁegivxééﬁ alnggmgér of@ﬂ?geSﬂw
acid. It is preferable, though not necessary, thatthe
BaIH GRYPPRETA ARd2 FBSBESIHR COMARYTY COpprisgt e I%%ﬁ(}f component.
carboxylic acid having between about 2 and 25 carbon
Ghloiten avdtet bichsontingtaboah@b e by maiebhefimaggeasiung 1s an especially
aromatic, aliphatic, alkylaryl. Suitable acids include
bRas fedwikie it abmpaundiusgiubas 4 wiy miteriekin the prodnesion of a

catalyst according to the present invention.

The Acid Component

It is preferred, but not necessary, that the acid component is a strong acid,
which is freely dissociated (100% ionized) in water. Such acids are well-known to
chemists. Stated alternatively, an acid suitable for use in preparing a catalyst
according to the invention should have an acid strength (degree of dissociation, as
measured in water) which is at least as strong as the conjugate acid of the anion of the
alkaline earth compound raw material used. For example, in the case where a mixture
of calcium acetate and magnesium acetate are employed as raw material, the acid used
to form a catalyst according to the invention should have an acid dissociation constant
that is greater than that for acetic acid.

The Carboxvylic Acid Component

A composition from which a catalyst may be prepared according to the

invention may contain a carboxylic acid. It is preferable, though not necessary, that
5
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carboxylic acid functions per nolecule. Additionally,

the carboxylic acid conponent may contain, one, two,
wonodshesss ol ef m ¢ bonds (doubl e bonds, a. k. a., PCT/US2005/019050

"unsaturation"), or may be saturated. An especially

preferred acid is oleic acid. The Ether Conponent A

Giad edryGlylid @Cidrt@ aftty aciiheén RIce 28 barbBX AT dcRMhd g between about
i ncl ude an ether conponent, which is preferably a

@%ﬂ%%?bo‘ﬁ%é&fqé, %qet}ﬁy Gildai éc;hagll? E%alikg‘%db E‘%@Ig% gréﬁgkig,ra%phatic,

pol yal kyl ene yco avin

th e . erein th | kyl,.group .on th nds. may be
AR T S e By Posnieh SR8 senafatg tfeegor tore
carboxyli¢ acid; or essentially any polymer (block or
Fé}i‘?&é}ﬁ%lc ad %@O%Sdﬁecnwlwlee n%d%sw yukhie SRrOPEYIG 2id epraponent
roomtenperature. In one preferred enbodi nent, the
ardyeqontsdieoa.dmo, prtbres olefinee bivads (detbdhborslst aveen "edwotutration"),
100 and 1500. In another enbodi ment, the ether
ooy e rtiuhasd. aAmedpecidliaprefara@hdcibrtodienciabout 100 and
1000. Wthin this description are included
pol yal kyl ene gl ycol s having a nol ecul ar wei ght between
about 100 and 1000, and Cl1 - Cl1 al kyl - capped

ool val eyl ene ol Yool s "o e gall gl o 0" belveer
R T R A NE N T—
the present invention is prepared by addi ng powdered
SN i priereblytaspalysthsr enateripdi sich ana ppiyrikntgneghicpl; a
uni form di spersion is obtained. A preferred apparatus
polyalkgtede glyogl havingamnxdlkylerbgnogemeausth ends, wherein the alkyl
group on the ends may be any C; to Cys hydrocarbyl group; a polyoxyalkylated
carboxylic acid; or essentially any polymer (block or random) of a C; to Cs alkylene
oxide which is liquid at room temperature. In one preferred embodiment, the ether
component has a molecular weight between about 100 and 1500. In another
embodiment, the ether component has a molecular weight between about 100 and
1000. Within this description are included polyalkylene glycols having a molecular
weight between about 100 and 1000, and C; — Cy alkyl-capped polyalkylene glycols
having molecular weight between about 100 and 1000. Any mixtures including any
of the foregoing are suitable for use in the present inventioﬁ.

A catalyst according to one embodiment of the present invention is prepared
by adding powdered calcium acetate to oleic acid, and mixing until a uniform
dispersion is obtained. A preferred apparatus for rendering the mixture homogeneous

is a model L 4RT-A mixer made by Silverson of Waterside, Chesham, Bucks in the

United Kingdom. Concentrated sulfuric acid is then added slowly to the mixture,
6
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is a nodel L 4RT-A m xer made by Silverson of
Wat er si de, Chesham Bucks in the United Ki ngdom

waanmansgoat ed sul furic acid is then added sl owpgTUS2M08019050

mxture,with agitation, and after addition of all of
the sulfuric acid, the mxture is again dispersed on

twigh heifdTiod, Hidl afier additiorSuCAl] 6 tRE QURSR A¢iEkitsmanhde @iddin
whi ch functions as a catal yst in al koxylation

r 8fekde@% thOVARYIAGi1940G I AlHS .rg&slséjgiiegﬁ ggﬁglpg\k/m%gﬁll‘c ons as

of fatty acids, carboxylic acids, an

f.0 | anpl es shal I. be .const rued. bei n

e P SRR BB o B o E e ot Tty
t hereof, in_ any wa EXAMPLElI An al koxyl ati on cat al yst
\ﬁﬁlﬁrs’pqaéiﬁ’éﬁf’é%a%éﬁa @Xfiﬁlmo}?g 90 grams of PRI OLENE(r) 6933
oleic acid and 48 granms cal cium acetate nonohydrate in

a 500 The fbikakiag exapnyescdipl be pomstraedhased cingsexeinglaer Giﬁtﬂe present
using the above-nentioned Silverson mxer. To this was
shentiyn atbied dél2niive teref icayoent r at ed sul furic acid

over a period of about 1 mnute, with agitation. The
m xture initially turns black which goes to yell ow

upon m xi ng Subsequently, iXjure was di spersed

using the Silverson nixtu%%gggg¥¢zhonogeneous. The
reaction .m xture al | oned tq cool .and further

quant iﬂalgﬁlaxyg@gloaf\é\@%‘f’asﬁf?w “é’é‘&’érﬂn% 8(?&’% PRYALENE®
vi scosity dispersion containing 30% active catal yst.

PHE3 Rieleetcidand g arares galeiem iaeiatpetosolsirati redl 5@yml beaker. The

measuring the pressure and the ampunt of EO (ethyl ene
calicuie) acatitteetasdigrersel asiag thesibowf mamticalel SXyédredn @ixeOf T@this was

et hyl

slowly added 12 grams of concentrated sulfuric acid over a period of about 1 minute,
with agitation. The mixture initially turns black which goes to yellow upon mixing,
Subsequently, the mixture was dispersed using the Silverson mixture until
homogeneous. The reaction mixture was allowed to cool and a further quantity of 50
grams of Priolene added to give a low viscosity dispersion containing 30% active
catalyst.

The kinetics of the reaction were obtained by measuring the pressure and the
amount of EO (ethylene oxide) added over the course of an alkoxylation of a methyl
ester known as EDENOR® MEPK12-18 from COGNIS Corporation. A graph of the
reaction profile is depicted in FIG. 1.

Preparation of a catalyst according to the invention may be conducted using any
carboxylic acid having between about 3 and 30 carbon atoms per molecule, including
carboxylic acids which are considered as being aliphatic, aromatic, linear, branched, and

cyclic, whether saturated or containing 1-3 olefinic linkages by those skilled in the art.

7
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ester known as EDENOR(r) MEPK12-1 8 from COGNIS
Corporation. A graph of the reaction profile is

wdepicpessdsi n FI G 1. Preparation of a catal yst PCT/US2005/019050

according to the invention may be conducted using any
car boxylic acid having between about 3 and 30 carbon

HIOWE RN s PRIGFAl tBat the Wk B RO GRERAXY bicGarR G LB ding t
are cgnsiltsjgﬁgd as et)ei ng tgl)lqliy|c1)h%1ti C, arlc))r(;gti c,cgsalwregar, e to

e R S
S G R TR

are fatty acids having between about 10 and 20 carbon
aVihne s mare el kondsapider alolapulsr strusiure dThusethe following acids
carboxylic acids having between about 8 and 20 carbon
aromsluded, withmet [omitationewithin Hledotegoidg desvriptien: r caprit,eapiyiic,
structure. Thus, the follow ng acids are included,

wiaprio@ibethicit, datanele, dadokdmblt, &li€icf Wde@RbROteHBERRAIE, ioRAe,
capric, capryllic, caproic, octanoic, decanoic,

dReRRAMRIC _1in&léie,01hr§)lienffk9 Q&ﬁiﬂ{]&%}&e ah@bHRASEANRLE gl ©

i C,
hexadecanoi ¢, |1 nol el ¢, endi ¢, octadecanol c, and

ot her r L I.ds... Al t£hough cal ci cetate is ...

pr ef er@@gﬁ%ﬁé@é&grgaﬁr%%tgt%& P rggépgﬁaj 8%1 PO ifyﬁnl%ﬁw {nrg ppviding a
catal yst according to the invention, the present_
CRBR oD Sienban. s pRSERY bR camgE AL Geaton ef any
salt of calcium including without Iimtation any one
&povyp pieblesalt piecaiaim.ongInding miitbes:linkisetiod enaoiecorsndr® of the

, Br, 1), anions of any carboxylic acid, anions of
dotjowingariads: adlidd anloak (FBSCT, Bal I afidhosBanylvatbouglicdtid Bsions of
per hal i c ani ons, hypohal ous anions, nitrate anions,

ahy Hidefal ABIIQ0ER asS HALcHnRNHaRS anish, bhhSli@Mi Sl*éypohalous
car bonat e ani ons, bicarbonate anions, phenol at

gﬂiioﬁé? SiitraBd FriodSOMRHE hniohd sdl?até%%ns,psru%tg raglglns? chiBofiP grﬁgns,

bicarbonate anions, phenolate anions, etc. However, it is most preferable to employ a
calcium salt of a carboxylic acid.

In a process of alkoxylation employing a catalyst according to the present
invention, which may exist in the form of a homogeneous paste, or a liquid that is milk-
like in appearance, the preferred catalyst currently contains about 30 wt% calcium
calculated as the sulfate, and is optimally present at between about 0.1% and about 3%
by weight based on final batch weights for alkoxylating alcohol ethoxylates and alkyl
esters. In the case of methyl esters, the catalyst is preferably present at about 2% by
weight of the batch weight, and in the case of alcohol alkoxylates it is preferably present
at about 0.25 %.

Typically, the catalyst is added to the initiator (optional) prior to alkylene oxide

addition. The preferred temperature range of the alkoxylation is between about 160° C
8
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calciumsalt of a carboxylic acid. In a process of
al koxyl ati on enpl oying a catal yst according to the

wonremansgg nvent i on, which may exi st in the forRCOUS2005/019050

honogeneous paste, or a liquid that is mlklike in
appearance, the preferred catalyst currently contains

aauB5s%0anit b Qlﬁb@l%nggk)f‘e‘f’érﬁgﬁ darfisd g{ﬂtedt %H&% bPs1 @plg%%/e%er, any

optimally present” at ween about 0. 1% and about

L.aht i nal ,bajch | ght s for . )
g%ﬁlﬁ%?lggﬁ fﬁ(g%g co o%"oearhg?(%(gf’ eségk’ﬁdmafl}?yfme%st Bfing sufjable for
the case of nethyl esters, the catalyst is preferably
ﬁlﬁ@g{gﬁﬁo%m%%mrx@%%@ wei ght of the batch weight, and
in the case of alcohol alkoxylates it is preferably
pr esenkhugta igadsion that azagdystrasplescribied herehnels vatfal psatalyzing may be
added to the initiator (optional) prior to al kyl ene
akepdedaddi ti on. The preferred tenperature range of the
al koxyl ation is between about 160 Cand 1850C and the
al koxyl ation is preferably carried out at about 60

PSI G however, any tenpergture and pressure known to
t hose ski I_ied iy the art fs being suitable for

al koxyHMat nsémay2 be emptOyed—TRaus, a reaction that a
sc

cat al yst asc(g ri bed herein is useful caf al yzi

. . . e |
may be depicted as: in which Rl ig i eégn |
selected fromthe group consisting o?{g hydé g%%%%% R

any Cl1-C al kyl group, but is preferably hydr{gen oyn
methyl; R2 is independently any Cto C 4 hydrocdubyl
group and is preferably predomnantly Cl2-C1L , nis
any val ue between about 1 and about 60, and R3 is

ii@%ﬁﬁ@g ?ﬁ%hgpegxgﬁﬁ%gfgctgﬁ fr%ﬁ%hec %fo% cgr}/sgs%irolg af bﬂ/}!drogen and any

C1-Cs alkyl group, but is preferably hydrogen or methyl; R, is independently any Cg to
Ca4 hydrocarbyl group and is preferably predominantly Cy2-Cig, n is any value between
about 1 and about 60, and Rs is independently hydrogen or any C;-Cs hydrocarbyl
group, preferably methyl or ethyl. (As used in this specification and the appended
claims, the word "hydrocarbyl”, when referring to a substituent or group is used in its
ordinary sense, which is well-known to those skilled in the art. Specifically, it refers
to a group having a carbon atom directly attached to the remainder of the molecule
and having predominantly hydrocarbon character. Examples of hydrocarbyl
substituents or groups include: (1) hydrocarbon substituents, that is, aliphatic (e.g.,
alkyl or alkenyl), alicyclic (e.g., cycloalkyl, cycloalkenyl) substituents, and aromatic-,
aliphatic-, and alicyclic-substituted aromatic substituents, as well as cyclic
substituents wherein the ring is completed through another portion of the molecule

(e.g., two substituents together form an alicyclic radical); (2) substituted hydrocarbon
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group, preferably nmethyl or ethyl. (As used in this
specification and the appended cl ains, the word

wOhyaroesas byl ", when referring to a substituenPCoUS2005/019050

group is used in its ordinary sense, which is
wel | -known to those skilled in the art. Specifically,

istibdtRl RS tHaPisa s QRN YA A s HR dbh v s
attached to the rSerra]flndertr‘iof1 ‘ﬁ@%%‘?m e %Rdﬁsﬁ\gbl}é%’dmhe

T L R
B RSBERD BAEPLAL By SRS i “hUBIEE B0l i i

cycl oal kenyl ) substituents, and aromatic-, aliphatic-,
afepsal 41@y&§i/fpé¥)$ (D detere seytimentssthptos,subgitientewhsh, while having
wel |l as cyclic substituents wherein the ring is
eompdoatisahtlyhyduglarbenahhectendn theatontekt dihisinvatiohecontain other
(e.g., two substituents together forman alicyclic

i@l caedohiin @ 2ing ot RAdih lobte@flisB X 8fPERH RFBSUBS hidmie Hdteroatoms
that is, substituents containing non-hydrocarbon

. N Do . q ot .
SRR M SRl KKt S NEDL g iy
hal o _.(,especi.al | hl oro apd fluoro dr oxy, ..al koxy,
459 S ERIVIC IR ehaficnd P& S Hrieiablioio Bt i PR Fpr-
&ﬁ% hetero substituents, that is, substituents which,

nogarhey FURstiBleRt Willoha Riasat {orisyeny deteaseon atpms ae therhydragarbyl
the context of this invention, contain other than
graupotypically thénagvith ibe aloaion-hytiheatios eulowitgrnsseid thé hydo oyl
atons. Heteroatons include sul fur, oxygen, nitrogen,

grupenAhmahshe thastion alRIve $s Wty Withthe Rl Wirithp agpeh@ayio the
and i mdazolyl. In general, no nore than two,

. .
Bisefl 8ARbE the ag‘-"??“%ﬁ%?@;@ﬁ? refsg&@ Ry e %ﬁl%rogﬂrbar%ogh the present

substituent wi r every ten car
A T LT S RS
proximal end of the alkoxylate moiety with respect to the carbonyl carbon. The
present invention further includes cases where more than a single alkylene oxide is
employed as alkoxylating agent, including without limitation the use of a mixture of
ethylene oxide and propylene oxide to produce a random distribution of mixed alkoxy
moieties. Additionally, the present invention includes block additions of alkylene
oxides, such as for example reacting first a quantity of one alkylene oxide and
subsequently reacting a different alkylene oxide.

From the above reaction, it is seen that a catalyst according to the present
invention is capable of catalyzing the reaction between an ester and an alkylene oxide,
in which the alkylene oxide, including a plurality of alkylene oxide molecules is

inserted into the ester. The present catalyst is also useful for inserting alkylene oxides
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group.) Although the reaction above is witten wth
the Rl group appended to the distal end of the

weabhbmwogiage noiety with respect to the carbonybctasbhms19050

t he present disclosure also includes those enbodi nents
wherein the R group is appended to the proxi mal end
Ghto! &8, 3hdHOXYEIBE@ iDL Yer Wilk, hlnﬁﬁa %C\tvnﬁ(%ttlﬁ@ité%ﬁbﬁb%‘%eltable and

carbon. The présent invention furt I ncl udes case

ﬁ?fﬁ 1Fmre than a single al kylene oxide is enployed as
oxylating agent, including without Iimtation the

use of xture of ethylene oxide and propyl epe oxide

to pr d%iﬁ%myé ¢ 3CSPRIGN 1Qi08E £t %ﬁ iyenHipn was Wiede Ry combining the

nmoi eties. Additionally, the present invention includes

Brgreficaigdistedondable Tan ihplaarnantssperiBied thersin Greiglirpercents based

exanpl e reacting first a quantity of one al kyl ene

dwi the tahal dves g oF thechintishedroetatytst )n Tha fattyf 4oid emd glgbdly@denixed

oxi de. Fromthe above reaction, it is seen that a

catal yst ac¢cor qjmg)Lmﬁ@Qgggggw{mﬂ nverftion igegapabl 8

of catal yzing rnﬁo —%Wﬂig[ we&rr amrester Jﬁlfl::dm

al kyl ene o) ; ch—the—alky-enre—gxi-de;
a plurali ta fé'ﬂﬁ_ﬁffd_@emw{pm&p& s i 24t ed
into the eidter The pHUG@ACIdatalyst is al so 6%ef ul

for inserting al kyl ene oxi déshleio oils, such as
glycerine tri-ester oils, including wthout

ltogatiieatunting hvagehablsanande pésaiéd. oThes, thd caRiwh ¥6dtate was
according to one formof the invention was nmade by

Combideti RetH e hRelre dhe®tsSerbdStsat th sTabksn hikilrd gngu

annunts speci fied therein (weight percents base

g&@ﬁe@hs W tﬂé lei*ﬁ?lcfaéﬂ'_ﬁg%l agdigcﬂlgw}lys{&the Iehswneﬂtlng dtI%ersion,

aCI yco ‘wer € 'm xe

and the mixture was again mixed on the Silverson mixer until homogeneous. The
final product catalyst is a viscous oil-like liquid, which may be annealed or used as-
produced.

The carboxylic acid employed as a raw material for the preparation of a
catalyst according to the invention may comprise any number of carbon atoms
between about 8 and about 26 and may comprise a straight-chain or it may be
branched. The carboxylic acid employed as a raw material for the preparation of a
catalyst according to the invention may be saturated or unsaturated. According to one
form of the invention, the carboxylic acid is a fatty acid having a single double bond
in its molecular structure. According to another form of the invention, the carboxylic
acid is a fatty acid having two double bonds in its molecular structure. According to
another form of the invention, the carboxylic acid is a fatty acid having three double

bonds in its molecular structure.
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together until a honpgeneous m xture resulted. Then,
the cal cium acetate was conmbined with this m xture and

wdizepansyel using the Silverson mxture until  PCT/US2005/019050

honmogeneous. Finally, the sulfuric acid was added
slowy to the resulting dispersion, and the m xture

was ageidardthg fRfoRMhshdre ofslﬂe‘é)ués%mn% foh 1lt'?stdé51rable o have present

honogeneous. ™ The flna product cata ysi

I an (

g% pcra%)é\l{% Bash %d &5 n %q%laa%el%ft%qﬁ@? @y—gﬁcogy}a&% alcohols
rial for t he re aration of a catal st accord

T8V Bk oo %ﬂgﬁ‘éif SDPY iR dgro akasslted glycols
atons between about 8 and about 26 and may conprise a
deyviag grinolesiamveight hetwiesn abeuthlWraadd@00,Tand polralioserei atycols
acid enployed as a raw material for the preparation of
daviag almelecdoonsightrigtweentabeut T00emtii 1000 rayalbg-cappddr at ed
or unsaturated. According to one formof the

ipBiyalkyiamR, glid@ﬁh%@&él@chl@r %igﬂt b&w%ert Aduy 18§ 1k (v By

a single double bond in its molecular structure.

'ﬁﬁ%’cf R ch s é(ﬁe rSu P e91tals.al?§ ée?t)’lears] u?cﬁZe § he n addition are
L SubE el Foad

carboxyllc ac avi ng

n cular str ccord t o anot her
Pl 0 Ph"“‘%ena\ﬁélﬁﬁtf%ﬁup?wﬁ%h &Hgyﬁine Oidednaereaciigetiper
aci.d having three, doubl e bonds in its nol ecul ar
Syfigfeoq PB’P)@&%?@PWQXY%W% e ctVhen an plkybeappedpolyalkylene
invention, it is desirable to have present in catalyst
glycphisvisetbdt ihprefimedahathetdaal perioe bt ad f-+ Omalkyl group.
pol y- al koxyl at ed al cohol s havi ng a nol ecul ar wei ght

bet we drcaddiigt to kOGSt hanembdentan doured yRtikO% M LR the catalyst at
glycols havi ng a nol ecul ar wei ght between about 100

S0 Ao gLt P VoL
finished catalyst in any amount between about 0.1 % and about 5% by weight based
on the total weight of catalyst produced. The source of zinc may be a powdered solid
zinc compound or sait, or may be a solution containing zinc ions, or may be a slurry
of a zinc compound. Zinc oxide and zinc carboxylates (such as zinc acetate) are
especially preferred and are preferably present in an amount of about 2% by weight
based on the total weight of the catalysts, calculated as ZnO.

Consideration must be given to the fact that although this invention has been
described and disclosed in relation to certain preferred embodiments, obvious
equivalent modifications and alterations thereof will become apparent to one of
ordinary skill in this art after reading and understanding this specification and the
claims appended hereto. The present disclosure includes the subject matter defined

by any combination of any one of the various claims appended hereto with any one or

more of the remaining claims, including the incorporation of the features and/or
12
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pol yal kyl ene gl ycol having nol ecul ar wei ght between
about 100 and 1000, and including m xtures thereof.

weuads/oasveri al s are useful as fluidizers, and PQT/US2005/019050

addition are believed to provide a substrate upon
whi ch an al kyl ene oxide may react to either initiate

OlimR L k |
SRSy oA oLl P s e

t b Cl -

O e Hono &R R BBerFalss gl By encvor

'n lS added to the catalyst at any stage during the

b‘ll’nsé? ARY ORGY TRQfE wlnd@tp@n%%\? agfas, 7Y 1Hrthe serpaining

present in the finished catalyst in any anbunt between
aspendent clamsindheibotigingdetypeing rgirt atvcapptiedto artyendepieadent
wei ght of catal yst produced. The source of zinc may be
algpovedemedifisd| This alsodnctedes eondimkios af the fB4tufEBYndY8r Bmitations
solution containing zinc ions, or nmay be a slurry of a

ZifMe ©F MRBIBCkhe ﬁid@ﬁerﬂéhtd&mﬁﬁ%lﬁi e fé:cﬁlﬁrkég’ éﬁ'd/@xt l?rﬁ1t£t%ﬁ§ Re
as zinc acetate) are especially pref erre are

PRSIRF RLYCrRERSAR AR ATHHRRE! A0 ?r% %%§T WmdR

ration st .he r1tot e fact, that
rF‘{nﬁlélH’g%go R B P et e e e s ancampled fo any
ed jn relation to certain preferred
é GFCiF‘é‘ﬁP@m 8D odilkede dlhisviarlades eleprts ard/poehsmacad species

alterations thereof will becone apparent to one of
ovldenaneyndikited as lmrtg‘w}moaaltbemg mcludedds exgerdtiatielements in the
understanding this specification and the clains

appatidekifher o8 orldotleqiv@Benith et bREMAR anBok YlefksthiBig listed
subject matter defined by any conbi nati on of ‘any one

Q5 obfisha¥ A dBHEnAY AhEBrRARE MR8 R Rt 1 nRARYe L& 09r all

such modifications and alterations, and is limited only by the scope of the claims that

follow, in view of the foregoing and other contents of this specification.
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nore of the remaining clains, including the
i ncorporation of the features and/orlimtations of any

wdepmndsss claim singly or in combination w tRCT/US2005/019050

features and/or limtations of any one or nore of the
ot her dependent clainms, wth features and/or

I A t.atd Qf any one or nore of the independent
é&%%&%?mﬁﬁgkgthe remai ni ng dependent clains in their
original text being read and applied to any

i ndependent claimso nodified. This al so includes
conmbi nation of the features and/or Iimtatjons of onpe
dn Armetdod ffor fieeming eqatatré Heefel far promgting thedkoxadatipneaf
and/or limtations of another independent claimto
anrboxeliascids, aledhdli eidiesdespeitid emd¢ ormhaieralkylérterpxides, which
remai ni ng dependent clains in their original text

kehipsiséane sapsomppl i ed to any independent claimso
nodi fied. This includes el enents and/ or chem ca

speci gz 81@1&19 ARty 'ugf?‘{h%‘cjc&ﬁp&%k B0 P O ARbL I REER

i nclu as essentia enents i n the invention,

either alone,or collectively with aother, e n

and/ or*C8peERdss @ ?Iﬁtﬁmf‘%ﬁ% f’%%grargorgpatdlggw oel mé@ﬂ% P é@ﬁcét?%/ from the
the presently. disclosed invention is infend?d fo cover

al | sUEPUMERISEIRGRPT chearbpiylia peidy applypkylean glvce! having g
only by the scope of the clains that follow, in view

of t hendleswdgoieightdretivesnradpuic it andt1$0afant i s Cio alkyl-capped
specification.Wat is clainmed is: 1) A nethod for

f or m nelaligadral glgdol isehg nolenlap meight begvebiebout 100 and 1500,
al koxyl ati on of carboxylic acids, alcohols, and esters

W th oRg Rk ifcld i!ﬁglaﬁ?%fﬂféifgl%‘gpin?@i ch conprises the
steps of: a) providing a first mxture that conprises
at least two al kaline earth conpounds, and optionally

one or nore additional materials selected fromthe

b) combining at least one acid with said first mixture, in order to form a

second mixture,

¢) homogenizing said second mixture to yield a catalyst in the form of a

homogeneous paste or homogeneous liquid.

2) A method according to claim 1 wherein said two alkaline earth compounds are

substantially-ionic salts.

3) A method according to claim 1 wherein said two alkaline earth compounds

comprise compounds of calcium and magnesium.
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group consisting of: a carboxylic acid; a polyal kyl ene
gl ycol having a nol ecul ar wei ght between about 100 and

wa30@7025898 CL - Cl al kyl - capped pol yal kyl ene gl pcoius2005/019050

havi ng nol ecul ar wei ght between about 100 and 1500;
and m xtures including any of the foregoing; b)

%Kg?ea c%c%%*dn%aﬁ%tclﬁ&% @gérgmvgalcf‘alﬁﬁhfé ehtth SbmPbiddlc8mprise a

second m xture honogeni zi ng
said second m

BB SRS C@l%&?myﬁbﬁ%%&ﬁ%%@éa@@mmag biiesh Bhoee %

according to claim1 wherein saldtvvo al kal | ne ‘ﬁIE
ewhh B 4h 8y weight of BBEEIRIE| baged ehihe teal qognbingd ‘Aelﬁgtt dae
according to claim1 wherein said two al kaline earth
chleipoLandsnagnepinnsgessatrpounds of cal ¢ci um and

magnesi um 4) A nethod according to claim3 wherein
said al kaline earth conmpounds conprise a mi xture of
conmpounds of cal ci um and magnesi um contai ni ng bet ween

ggq‘{letﬁo%ac@o 9%90 Qairh pﬁlt WEicH e AkalRIBAR CHRMpokAs EsnpPiises a

ed wel of the cal ci um and nagnesi um

pr.esent t hod acgor di,n

B sralbioe R oM acva%?o‘l.l A Gufie Bl il i

al kal i ne earth co ounds b? one .of the c the rati
benpeneat pi with St ﬁémnpaﬁad I%aﬁmg"ro‘iqwng%{pnﬁ’gﬁrﬁal © ratio
bei ng a m nor conponent, wherein the ratio of the

af #elalladine aarthatas psesphtds éke MAjAT EXIBPORENDYC %@h%ﬁéﬁlkaw earth
nunber of al kaline earth

atoms in the minor component is in the range of between about 9 : 1 to about 10,000 :

1.

6) A method according to claim 1 and further comprising the step of: d) annealing
said catalyst by heating it to any temperature in the range of between about 120° to
about 220° C for any amount of time between about 5 minutes under any pressure in

the range of between about 0.05 torr to about 100 atmospheres.

7) A method according to claim 6 which is conducted in the substantial absence of

oxygen.

8) A method according to any of claims 1 -7 wherein said carboxylic acid is selected
from the group consisting of: capric, capryllic, caproic, octanoic, decanoic, docosanoic,

dodecanoic, tetradecanoic, oleic, hexadecanoic, linoleic, linolenic, octadecanoic,
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atons in the mnor conmponent is in the range of
bet ween about 9 : 1 to about 10,000 : 1. 6) A nethod

weacemwrodsgeg to claim 1l and further conprising tReTASES/019050

of : d) annealing said catalyst by heating it to any
tenperature in the range of between about 120 to about

29\0A e i egol I 11
s el et agR Rty BoghinlRiaf R GNPt M3
0 _at h th d
cﬁ%é.{ﬂﬁn‘gagﬁe*%ﬁ -2 e Ba TS enFlet ol Bt She fiar é’c&ﬂag ikt
. A net hod di t f cl 1 -
%%a%ﬁugi%a@ﬁfo@eiw oot s Seroted from the

group consisting of: capric, capryllic, caproic,
oct anoi ¢, decanoi c, docosanoi c, dodecanoi c,
tetradecanoi c, ol eic, hexadecanoic, linoleic,

| i0n &l @etihod amfdiﬁ@maalﬂ? ifre@ingdcl Nt Wﬁ&eﬁ%ﬂréﬁtdﬁﬁe Eaﬁﬂ%@)\fnpounds
foregoing claimwherein said additional materials

Ce@é'fﬁfblst%ﬁtlﬁlyﬁ@ﬁlﬁ ¥hd &3 {se R QlﬁlSﬁilcg gl ! \’?83861& ki @%BBatmn

havi ng a nol ecul ar wei ght betwe out

SR PRSP BB U B ol ke PPy O o s

and coqp i se an ani oni c portion, and wherein the

9% n constant of said acid is greater than the
di ssoci ati on constant of the conjugate acid of said
anionic portion. 11) A nethod according to any
foregoing claimwherein said acid is sulfuric acid

VOMjl) Ammeghordt @icoslidpab wew foradomigt cldifwRerein 39 d AYY sudirid Rkid which
H2SO4.

contains between about 10% and 99.9% by weight of H,SO..

12) A method according to any foregoing claim wherein said acid is selected from the
group consisting of: an alkylbenzene sulfonic acid, an alkylbenzene sulfonate salt, para-
toluene sulfonic acid, a para-toluene sulfonate salt, naphthalene sulfonates, naphthalene

sulfonic acids, sulfosuccinamates, sulfosuccinates, and sour esters of ether sulfates.

13) A method according to claim 1 wherein one of said compounds of calcium is
selected from the group consisting of: calcium acetate and calcium hydroxide, and

wherein said carboxylic acid is an unsaturated carboxylic acid.
14) A method according to claim 13 wherein said carboxylic acid comprises oleic acid.

15) A method according to claim 1 wherein one of said alkaline earth compounds is an

ionic calcium compound whose anionic portion comprises the anion of a carboxylic acid
16
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12) A nmethod according to any foregoing claimwherein
said acid is selected fromthe group consisting of: an
wablboslobssegene sul foni c acid, an al kyl benzene settasais/019050
salt, paratol uene sulfonic acid, a para-toluene
sul fonate salt, naphthal ene sul fonates, naphthal ene
s OR | : i cci_nat es
and /S ieoR R ng ) R S P S R o Rbouns
a Lhg to.claj wherei n one of said conpounds of
ca(}%{rﬁs% El%sovfgiaé% sglk%?art%m the group consisting of:
cal ci um acetate and cal ci um hydr oxi de, and wherein
said carboxylic acid is an unsaturated carboxylic
acid. 14) A nmethod according to claim13 wherein said
ckb Hosegihpd fegciloxyleting is@gant siateriakietbctet HonAthertdupctonsisting of
according to claim1l wherein one of said al kaline

ededhblsantpaendshitls canprisenireating|ssid Wita R TR WHIOSGlkylene
ani oni c portion conprises the anion of a carboxylic

_, on of a car boxyl I c
T T e B R o R el

S f D TR PN A SRR s

materi a

al cohol s .and esters, which conprises treating said
6W§8H?8PﬂﬂP§HF ~with an al kyl ene oxi de sel ected from
the group consisting of: ethylene oxide, propylene

oxi de, and butylene oxide in the presence of a
cat al yst produced according to a process described in

diy Aonethod acchualingsto hayl faregbBt)g ddairrein vdctagedeatilyig ekidts @Mhe form
foregoing claimin which said catal yst exists in the

fo@&ﬂbﬁéqu@@ub%féﬁ@é’ﬁ 8ot sdngiefu@dt roomtenperature. 19)
An al koxyl ati on process ‘useful for converting organic

car boxy conpounds into

19) An alkoxylation process useful for converting organic carboxy compounds into

molecules having surfactant properties, which process proceeds according to the scheme:

—CH— I
R;—CH /CH2 . RC—O—Rs )
f

---------- > R,~C—OTCH,CHO}-Rs
n
Ry
in which Ry is independently selected from the group consisting of: hydrogen and any
C;-C4 alkyl group; R, is independently any Cs to Cy4 hydrocarbyl group, and Rs is
independently hydrogen or any C;-Cs hydrocarbyl group, n is any integer between about
1 and 30, and wherein said process is conducted in the presence of a catalyst as described

in any of claims 1-18.
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nol ecul es having surfactant properties, which process
proceeds according to the schene: in which Rl is

wondspessdent | y sel ected fromthe group consi st Pagustens/019050

hydrogen and any Cl-C4 al kyl group; R2 is
i ndependently any C6 to C24 hydrocarbyl group, and R3

i 50y AHRABAGS Mnhin hOREloAEadiBN oEa Br%%iégxgé 9@3@ Pa/&%m 19

group, n s any Integer etmeen a

A B T SR SR .
n@ Q&Lor enh g the rate of reaction of a process
actyf @H%Peﬁaliiaﬁg%gwlmvws FSHecEE wejght é@ttvsermtbout 100 and

adding a ternary mxture conprising a carboxylic acid,
aabopt 1000 te theabastant sean dnyastigs! (s ky ¢emetginyof the Ihamlon,gwherem the
nol ecul ar wei ght between about 100 and about 1000 to

t disoune afdaithtemagit mixayte aldeges Bétiveén ARuCOIP) ald DOuLi0% B weight
reaction, wherein the anmount of said ternary m xture

ashdeor the Qﬁﬁl‘%‘e@%ht %b%tre&ta%g/ 61%980 285y dRiboRyd el ght

based on the total weight of “the reatant organi c
car boxy conpound. 21) A nmethod for enhancing the rate
reaction of a process according to claim19 which

S of _adding a tern ry m xture
% %?Péig Hflad@% {h Tafe; o reaptien of @pIpessHGFordRgdozElaim 19

polyalkylene gl ycol havi ng mol ecul ar wei ght bet ween
o coroprisghihe sisp of addinpa tepnarnmixtecpantisinga camyxygiceyi, a Ci-
prlor to conpletion of the reaction, wherein the

dPeoalenihoh fand ai pblstadirytheme \olydok hawigg aﬁﬂaedlaf welghit b@BBerallsut 100 and
0.1 % and about 10% by wei ght based on the total

iBo@ht000 o tHagedcBmed Ah @trag@ Fi6r 1©0RPIYiok SFRRUBStI08 2N hdein the
nethod for enhanci ng t e rate of reaction of a process

Efjbtnsﬂldt t@nﬁbﬁfnmtl}rg ML b&g\g@ﬁ LS Otl h’/% aﬁa %?oug 10% by weight

a ternary mxture conprising a

%ased on the total weight of the reactant organic carboxy compound.

22) A method for enhancing the rate of reaction of a process according to claim 19
which comprises the step of adding a ternary mixture comprising a carboxylic acid, a C;-
Cs alcohol, and a C; to Cyg alkyl-capped polyalkylene glycol having molecular weight
between about 100 and about 1000 to the reactants at any stage prior to completion of
the reaction, wherein the amount of said ternary mixture added is between about 0.1 %
and about 10% by weight based on the total weight of the reactant organic carboxy

compound.

23) A method according to any foregoing claim wherein said catalyst comprises zinc, in

any amount between 0.1 % and 5 % by weight based on the total weight of said catalyst.
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C al cohol, and a Cl1 to ClQal kyl - capped pol yal kyl ene
gl ycol havi ng nol ecul ar wei ght between about 100 and

wahos024980 to the reactants at any stage pri OPCT@WS2005/019050

conpl etion of the reaction, wherein the anmount of said
ternary m xture added is between about 0.1 % and about

Vi ' t
%g)a%ﬁ élrlfp@%%&g rﬁ}géegg?%g% 55}3;8%1-@1'}? g‘@b@ triters 'Iiﬁo molecules

A et hod
di I
3%%8% b B ﬁ%%gﬁ%c&%% c%?ﬁé%iefnd%h%f*’% S T
i ght based. on the tot? m% %ht of .saji.d cat H.st.g%%
Arglmwé%gﬂsféf indhe pressase of 4, c3lyT 23 desciRVBARY RigC éF&?é& /|

triesters into nol ecul es having surfactant properties,
whi ch process conprises adding a Cl-C4 al kyl ene oxi de
to a glyceryl triester in the presence of a catal yst
as described in any of clains 1-18.
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