| MPROVED PROCESS FOR PREPARI NG ALKYLENE OXI DE ADDUCTED
HYDROCARBYL AM DES Thi s invenhtion relates to a process -
for preparing al kyl ene oxi de-adducted hydrocar byl

am des. More particularly, this invention involves a
process for 5 reduci ng am ne by-products fromthe
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U.S. Patent No. 6,312,481 to Lin et al issued on November 6, 2001, dlscloses

the use of monoamlde-conta[mng polyether aicohol compounds as additives in
fuei compositions and the use of these compounds to decrease intake valve

deposits, control octane requirement increase, and reduce octane requirement.

The preparation of alkylene oxide-adducted hydrocarbyl amides may be made
by ény method familiar to ohe skiﬁed in the art. For example, one may begin by
reacting a fatty acid ester with a mono- or di-hydroxy hydrocarbyl a‘miné"'to fi rét
yleld a hydroxylated fatty acid amide as an intermediate reaction product. The

_ alkylene omde-adducted hydrocarbyl amide can then be obtatned by further

' reactlon of the intermediate with an alkylene oxide, such as ethylene oxide or
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reaction of the internediate with an al kyl ene oxi de,
such as ethyl ene oxide or” -1 propyl ene oxi de. However,
during the course of the reaction, |ow nolecular
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di et hanol ami nes, fromthe process of preparing
ati/hrBBéht invention refates to a process for preparing alkylene oxide-

_adducted hydrocarbyl amides. More partlcu!arly, this invention tnvolves a
process for reducing amine by-products, particutarly alkoxylated amines such
as propoxylated diethanolamines, from the process of preparing alkylene
oxide-adducted hydrocarbyl amides to less than 2 wt % amine by-products. .

The present process comprises:

a) reacting a C4 — Cy fatty acid or fatty acid lower alkyl ester with a
mono- ar di-hydroxy hydrocarbyl amine to form a hydrocarbyl
amide: '
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25 oxi de- adduct ed hydrocarbyl amdes to less than 2 w
% am ne by-products. . The present process conpri ses:

a) reacting a ¢G4 - C30 fatty acid or fatty acid | ower

al kyl ester with a nono- or di-hydroxy hydrocarbyl
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i nvention. Anong other factors, the present invention
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by-products minimizes potential fuel distribution system interactions as well as
enhances the driveability of vehicles utilizing alkylene oxide-adducted

hydrocarbyl‘ amides as fuel additives in gasoline or diesel fuels,

DETAILED DESCRIPTION OF THE INVENTION

As stated above, the present mventaon relates toa process for prepanng

- alkylene oxide-adducted hydrocarbyl amides. More particularly, this mventlon
relates to a process for reducing alkoxylated amines, particularly alkoxylated
amines such as propoxylated diethaholamines, from the process.of preparing

alkylene oxide-adducted hydrocarbyl amides fo less than 2 wt % amine by-
products. |

Prior to discuséing the present invention in detail, the following terins will have
the following meanings unless expressly stated to the contrary.
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al kyl ene oxi de-adduct ed hydrocar byl am des. More
particularly, this invention relates to a process for
reduci ng al koxyl ated am nes, particularly al koxyl at ed
am nes such as prvpoxyl ated di et hanol am nes, fromthe
process of preparing al kydfepen®Xxi de- adduct ed

hydr ocarbyl am des to less than 2 w % am ne by- 25
products. Prior to discussing the present invention.
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term”lower alkyl" refers to alkyl groups
about 6 carbon atons and includes prinmary, secondary

anthe termi'lawgr alkyyrefegy ol griyns leatngl 100RIboad KyArboDABRRS
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The term “alkenyl” refers to an alky! group with unsaturation.

The term “alkylene oxide” refers to a compoﬁnd having the formula:

R{—C H—CH-—R,

wherein R and R; are each independently hydrogén or lower alkyl having
from 1 o about 6 carbon -atoms. |

The Process

The process for the preparation of the alkylene oxide-adducted hydrocarbyl
amides of the present invention will now be described hereinbelow.
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R1-CH CH R2 wherein RI and R2 are each independently
hydrogen or | ower alkyl having froml| to about 6
carbon atons. 20 The Process The process for the
preparation of the alkylene oxi de- adducted hydr ocar byl
Tgl ES ft tl% T?S%né Vi IenEnV pl re § Fe rdES% R’led:é
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|n?ahmgﬂwpbkmwngsMydamhydrocarbyI am de having the
following structure: 0 11 R- C- N- (R- OH2-a
(Ha wherein, 10 Ris a hydrocarbyl group having from
about 3 to 29, prefdrably fromabout 5 to 23, nore
preferably from abodt 5 to 19, carbon atons; R is a
di val ent al kyl eRe—gFoup Mavi i~ 8Wabbli | to 10,
preferably fromabout 2 to 5 nore preferably from
about 2 to 3, carbon atons; ‘and a is an integer from
O terkin Preferably, a is 0. The hydrocarbyl amde is
typical 'y the reaction product of a fatty acid or
fatty acid | ower alkyl ester and ammonia or a nono-
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R’is a divalent alkylene group having from about 1 to 10,
preferably from about 2 to 5, more preferably from about 2 to 3,

carbon atoms; and

ais an integer from O to 2. Preferably, a is 0.

. The hydrocarbyl amide is typically the reaction product of a fatty acid or fatty
acid lower alkyl ester and ammonia or a mono- or di-hydroxy hydrocarbyl

amine.
Preferably, the hydrocarbyl group, R, is alkyl or alkenyt, more preferably, alkyl.

The acid moiety of the fatty acid or fatty acid lower alkyl ester may preferably
~ be RCO- wherein R is as defined above and is typified by caprylic, caproic,
capric, lauric, myristic, palmitic, stearic, oleic, linoleic, etc. Preferably the acid

is saturated aithough unsaturated acid may be presen{.

Preferably, the reactant bearing the acid moiety may be natural oil: coconut,
babassu palm kemel, patm olive, castor, peanut, rape beef tallow, lard, lard |
oil; whale blubber sunﬂower etc. Typically the oils which may be employed
wil contaln several acid moieties, the number and type varying with the

source of the oil..
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capric, lauric, nyristic, palmtic, stearic, oleic,
linoleic, etc. Preferably the acid 20 is saturated

al t hough unsaturated acid may be present. Preferably,
the reactant bearing the acid noiety nmay be natural
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am ne nitrogen tmy be reacted to formthe
hydr ocar byI am des of the present invention.
Typical ly, the rmono- oFNR‘Qestbxy hydrocarbyl ami nes
15 may be characterized by the forrmula: HN(R OH) 2_bHb

WhelessimRRS ab defiddpbioadd Baye-and b is 0 or 1,
Typi:cal am nes may include, but are not limted to,

eWﬁEﬁlaﬁm&%ay-include, but are not limited to, ethanolamine, |
diethanolamine, propanolamine, isopropanolamine, dipropanolamine, di-
isopropanolamine, butano[arﬁines etc. Preferably, the amine is selected from
the group consisting of ethanolamlne diethanolamine, propano[amlne and
d:propanolamme Dlethanolamme is most preferred

Reaction may typically be effected by maintaining the reactants at from about
100 °C to 200 °C, preferably from about 120 °C to 155 °C, more preferably
from about 140 °C to 155 °C for 1 to about 10 hours, preferably about 4
hours. Reaction may be carried out in a solvent, preferably one which is
cornpatabfe with the ultimate composition in which the product is to be used. A
base catalyst, such as potassium or sodium methoxide, could also be used to
epeed the reaction, lower the reaction temperature and minimize side _

products, such as piperazine. The catalyst, if used, may be removed at the
: ) . o ‘ % ateiaiuiinm o




di et hanol am ne, propanol am ne, isopropanol am ne,

di propanol am ne, di 20 isopropanol am ne, butanol am nes
etc. Preferably, the amne is selected from the group
consi sting of ethanol am ne, diethanol am ne,
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preferably 25 from about 140 Cto 155 C for 1 to about
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pr%‘n&ksbﬁdhﬁ&aﬁlﬁaﬁrﬁ@ A base catal yst, such as

pot assi um or sodi um et hoxi de, could al so be used to
speed the reaction, |ower the reaction tenperature and
m ni mi ze side 30 productsTABHER as pi perazine. The
catal yst, Tf used, nay be renpbved at tThe -6

concl usi on oAciti Mpisteidfstan by appmeipsi at ed t echni ques

known to the skilled artisan including

neutral i zati on/ watleuriefcidact i dhopanolamine
neutralization/pr ion 4 ration or a

m xture of these ?%gmr\'r%?ﬁ [ﬁr’éﬁa Ol+;'r§act| on
products whi ch mayl-aydc éaidl oye&tﬁamotairmepr actice of this
5 invention may includacihose esters

havi ng the fol |l ow nu mg Jﬁ&@%&a‘; %nl kanol am nes:
TABLE 1 Acid Mi eﬂajmltlthEéter Nrﬁtlmom@mec Aci d

Pr-opanol ani ne Laiéim.ﬁcﬁe.ud D e2300 Lauric Acid
Et hanol am ne Laurie Acid prop ano am ne Pal mtic
Aci d Di et hanol ani Rgaric Acid Dlethano!amlne

Stearic Acid Ethanolamine

Other useful mixed reaction products with alkanolamines may be formed from
the acid component of the following oils: coconut, babassu, palm kemnel,

palm, olive, castor, peanut, rape, beef tallow, ilard, whale blubber, comn, tal,
coftonseed, etc. ‘

in one preferred aspect of this invention, the desired reaction product may be

prepared by the reaction of (i) fatty acid lower alkyl ester and (ii)
- "diethanolamine.

Typical fatty acid fower alkyl esters may include lower alkyl esters of the fatfy
acids wherein the lower alkyl group contains from about 1 to 6, preferably
from about 1 to 4, more preferably from about 1to 2, carbon atoms.-
Preferably, the lower alkyl ester isa methyl ester. These acids may be
characterized by the formula RCOOH wherein R is an alkyl hydrocarbon

-




Pal mtic Acid Ethanolam ne Stearic Acid

Di et hanol am ne Stearic Acid Ethanol am ne O her usef ul
m xed reaction products with al kanol am nes may be
formed from the acid conponent of the follow ng oils:

C o gfiuptcontaaasEdm abalt Mtk @5 Netferabl fRsth Bbolih (& 13, Gagkor ,
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Prg{f@rgglﬁet e lower alkyl ester is a nethyl ester.
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whelive| tasker] Seanlt, tdpey bedTYAILACRFOMYL), ar@ bR WhakabeRi Ng
fromabout 7 to 15, preferably fromabout 11 to 13,
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di -l aurate, nono-stearate, di-laurate, tetra- 5

stearate, tri-laurate, nopgRpadnitate, penta-stearate,
nono- st earate... The esters may include those wherein

the acid noiety is mxture as is typified by the
fol | owi ng nat ur al oﬂf%@yp@@c’\ﬂﬂ’ﬁiy,wb'é’{bassu, pal m ker nel ,

pal m oIiVWWOW | ard
(leaf), lard oil, whar ®Bubber . Tife preferred ester

is, coconut oil | ower aC#yic ester ®a ch contains the
10 follow ng acid m)i ef L es: 480
Myrisﬁc 17.5
Palmitic 8.2
Stearic - 20
Qleic 6.0
Linoleic 25

Examples of desirable alkyl amides suitable for the present inventioh include,
but are not limited {o, octyl amide (capryl amide), nonyl amide, decyl amide
(caprin amide), undecyl amide dodecyl amide (laury! amide), tridecyl amide,
teradecyl amide (myristyl amide), péntadecyl amide, hexadecyl amide
(palmityl amide), heptad‘ecyl amide, octadecyl'amide (stearyl amide),
nonédecyl amide, eicosyl amide (alkyl amide), or docosyl amide (behenyl
amide). Examples of desirable alkenyl.amides include, but are Vnot limited to,
palmitoolein amfde, oleyl amide, isooleyl amide,‘elaidyl amide, linolyl amide,
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TABLE 2 Fatty Acid Miety W. % Caprylic8.0 Capric7.0
Lauric48.0 Myristicl7.5 Palmtic8.2 Stearic2.0

O eic6.0 Linoleic2.5 Exanpl es of desirable alkyl

am des suitable for the present invention include,
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an‘pﬂ!ﬂutéﬂ iB tROReNsté @'a'ddtﬁcﬁ‘éd Yittp&kflenPBRidle Thd Bkylene oxide
amdes fromfatty acid

f h b
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C | ene oxi de.
al é rflcu r@éax?fggeéj q glde tlon mlxtures 1y alkylene oxides are deswable in
wh:ch for example, a mixture of ethylene oxide and propylene oxide may be
used to form the alkylene oxide-adducted hydrocarbyl amide of the present
invention. A respective molar ratio of from about 1:5 to 5:1 may be used in the

case of a mixture of ethylene oxide and propylene oxide.

A desirable number of moles of the alkylene oxide to be adducted to the
hydrocarbyl amide will be in the range of from about 1 to 30 moles of atkylene
oxide per 1 mole of hydrocarbyl amide. More prefefably, the range of from
,about 210 20 moles is particularly desirable. Most preferabty, the range of
from about 2 to 10 moles is most preferable as a molar range of the alkylene

oxide per mole of hydrocarbyl amide.

Preferably, the alkylene oxnde—adducted hydrocarbyl am:de is derived from an

. alkylene oxide-adduction reaction involving a coconut oil fatty acid amide with

25

ethylene oxide and propylene oxide. However, the alkylene oxide adducted

- hydrocarbyl amides useful as fuel additives in the present invention can be
alsc a mixed product wherein various types and diiferent moles of alkylene
oxnde and can be adducted to various types of hydrocarbyt amrdes Most
"preferably, the alkylene ox1de-adducted hydrocarbyl amlde is denved from an

-9-




whi ch is adducted to the hydrocarbyl am de is derived
froman al kyl ene group having fromabout 2 to 5
carbon atons. Preferably, the al kyl ene oxide is 10
selected fromthe group consisting of ethylene oxide,
pr Qﬂ(\ﬂeﬁ@ Bxi@x bfductioPish¥ttodNevoIdE cocdidt diEBlYARNEMRIS VIS
g¥ @e oxi de and propyl ene oxide are particularly
BAOXH% addition, mixtures of al kyl ene oxi des
are desirable in mhlch for exanple, a m xture of

t
oL AL 2 BBk BYL SRR AR B K36 B
t h@nmeetyaﬁoducl% in the epttrseaf tha r¢a§§@@:desveba¢tﬂt@we.rvatm@ of

5f T QMRS ro&uc@s rf19y Be tbriiBY thg?mldgﬁgvei leérse‘%-gl‘é‘ét S U

m xture ‘of ethylene oxide and propyl ene oxi
dedistiplian t‘ryamra%hscw@ﬂeésn e baglaregndabene. Heseaming e

addugitad nffa@ Heh@the R mmé/doumgsr Mé){yla% d.&héﬁb@amme

.range,  of frfom about ' es of | ene oxid
pePr T'W%theweowona@@alabwncam ig eropuylateg ﬂ@#@nalanyne ff] he

I apgithety-fré QML RaPBOseclvdlPrefbvER b%xtra%um&vﬁm Galerr Iy
desirabl’'e. Most preferahly, the range of from about

104 ;aqigic Mgles<or vatsnseptaipingriagraaiesalls of asgmbinatiemijeresf: t he

al Pbéf&ﬁﬁlr tﬁé‘ln@%aﬁ%rsaﬁ@éf&h@ﬁva@’%@&% Yﬂor iOlts may be
Preferably, al kyl ene oxi de- adduc drocarb

LS R R %q#asswnmcéweeo%m@eda@ruwcs e

r eagtiopiim mmcéu;fatagnarecga&@%ty, Sadiurh FHotasshel, dhidhhgle Wi th
wev

25 et hyl d Ho
A RGBT gh Rl Aed R Ry BrObAR B ahictiR. RS Roleg

15 f uploceuliel isinvs efféctitvd thapremg fﬂtraltldik\/fhf’ddg@rhcféﬂfbdﬂ@ sufdcte a
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S8 B ANERE ThR eeoL A nes P R o

v allagnesol®y| rreefeaefblmmrm@wsbysf thamreiﬁat indd18ibn v\mmm@é ably,
t he alt&%lf e{g‘ agx det adducted. h rocahbyl ani
det TP prtwalel. wateL eqnipiling | 36‘5;55' e idakeiik f’@&ﬁ'@u on
i nthelewt. Mye affedicanist obihk ekdddtipn mmﬂhea%diﬁy etlamber of
in the rocess of

200 RALE Gk o O bRy B EasL S0
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_30

used with each wash, temperature, iength of extraction, etc. Typically, the
alkylene oxide-adducted hydrocarbyl amide would be extracted with a
‘water/sodium chloride solution at a temperature ranging from about 5 °C to 95
°C, preferably from abduf: 5°C to 50 °C, more preferably from about 5 °C to
30 °C for a time ranging f_rom about 10 to 120 minutes. The final alkylene
oxide-adducted hydrocarbyl amide obtained after this exfra‘ction step will
~ typically have less thab 2 wt %, preferably less than 1.5 wt %, more preferably
~ less than 1.0 wt %, of amine by-products, particularly alkdxy!ated amines
- such as pro;_)bxylated diethanolamines. ' '

-10-




am ne by-products. In the.course of the reactions
descri bed above, various 5 am ne by-products may be
formed that may have an adverse affect on fuel
di stribution systens as di scussed in the background
above. These amine by- products may be in the form of
di et hanol am T AkyieddOxye-AtGeLtsH By reRPbARhige Or
m xtures thereof. A particular concern is propoxyl ated
di et hanol am ne. The am ne-by-products may be
ef flégprapentinvestioy bidhpyrelias taeniabilens phidemtiducted 0
aC| t i

B S SNBSS FANY P ) eriigb AR B WBaibel
of appie Riapased bthediremess of the rpg%ﬁnfdnwmors. hmylgtﬁ@m about 1

sdefkd yRkbRE %r@ﬁerﬁﬂﬁl’dﬁﬁhb&dttﬂb BmdR ARed Hr@\‘er?t? g%&edbout

chl ori ne, i'odi ne,” acet te, anmoni uUm and su

'pr it moles. Sfhvisne %@?@@Emmﬁ of fdireearh amidentivei alieylene
angxigstbii@lctd @H%CH%F arRibi8 heliAPle¥s th2A S \#ﬁ”’)& Sph e

This extraction procedure 1s nore effective t
usPW&u‘Ft§ Wi’r@f’?&’?@'ﬂ%"d@ﬂ"@&ir‘éﬂ c solid supports such
as acidic alumna, silica gel, or magnesiumsilicate
(Florisil(r), Magnesol (r)). Preferabl y, the process
of the present invention wrH-oytil@Rze oextraction with
wat er, water congaiflingyi‘norganic salts, or a

conmbi nation thereof. The effectiveness of the
extraction is influenced bg-tbg—ryrberopt- B0 washes,
quantity of extractants, i.e., water or water

cont ai ni ng i norganic saI ts, wused with each wash,

10t emipreint ure, | ength of ext ract | on, etc. Typically, the

al kyl ene oxi de-adduct ed hydrocar byI am de woul d be
extracted wwth a water/sodiumchloride solution at a
t enper at ur & BaTydmgaryberoah baMindira Bbo @S to@9, preferably
pr ef er abl y HokOMmMAPEY | [ SR Bher bl
from about 5 C 10 25 %% n@r\%gﬁ%aﬁyn@%ragoﬁjg[ﬁmq? C@¥R°"
about 10 t@tOI‘Z@ m nutes. The final alkyl ene

. oxi de- adduct ed hydr ocar byl am de obtai ned after this

15
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extraction will typically have less than 2 wt %
preferably 5 dlyq\%{ﬁa%yéﬁg\prc%o rpe fiemethoubbitg 10, ess

than 1.0 wbreferallf fram dtuby tdos, Qﬁbt@bfeferﬁ@lﬁztfﬂoﬁ%l%dtﬁto3
al koxyl at e%’ﬁ n{%s such as propoxyl at ed

di et hanol a

R" is a divalent alkylene group having from about 2 o 5,
preferably from about 2 to 3, carbon atoms;

¢ and d are independently 0 or 1, preferably both are 1; and .

e and f are independently integers from about 0 to 20, such that
the total of e plus f ranges from about 1 to 40. ‘

Preferably, the hyd_rocarbyl group, R, is alkyl or alkenyl, more preferably, alkyl.
' ' 11- '




30 -10 The Al kyl ene Oxi de- Adduct ed Hydr ocar byl Am de
The present invention further relates to an al kyl ene
oxi de- adduct ed hydrocarbyl am de having | ess than 2
wt % of am ne by-products as described above prepared

by PPéT@raBgoé g5t &b ﬂdé%e;ﬁ’dé?ﬁ? Fbvﬁc% BBt A BMIIsNSLdH QAR
about 1 to 30 nol es era fromabout 2 to 20

o thedotahefrepiuy brregesiFrgm ﬁP%‘Wa‘B §9t More preferablyy6iand | ags

al kkpaRicANy AR gRRIrdMPLISIRD thYArRaanitihe R dee pilRE ranges
al kyl ene oxi de- adduct ed hydrocar byl ami de having | ess

| thHF"]mZab\‘Rk-'t %0049 ani ne by- products will have the

foll owing structure: 0 /(R - o)c- (R'- 0)e- HR- C
--- N(R- 0od (R _...... H 10 wherein, Ris a

5hydrocar byl group having ?rom a %ut 3 to 29,

10
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preferably fromabout 5 to 23, nore preferably from

ab‘FHé invedt®n Il b& AFHRNIusA LRIy the fdll&rvlﬂg @ké(:ﬂb!@@twhlch set
yl ene_ group havi ng from about

pr @rr@rpaﬁlcylafly Bﬁ*HaQE?@GPU?mF‘%’OQ e”WB?'@eﬁFSeV‘@F@B’P%/Eﬁ%W?S
abgitprévided 18 illusak B prat&iifiveffion], thed afl NailitBAde kYibfe
group having fromabout 2 to 5  preferably from about
2 to 3, carbon atons; c and d are independently O or
1, preferably both are 1Examded0 e and f are
|ndependently i ntegers fromabout 0 to 20, such that

the total of e plus f ranges from about 1 to 40.
The following example illustrates a typical process for preparing the alkylene

oxide-adducted hydrocarbyl amides of the present invention having less than

2 wt % amine by-products.

1a. Preparation of Cocoamide-DEA

To a flask equipped with a mechanical stirrer and thermometer was added
2000 grams (g) of methyl cocoate, i.e. methyl ester of coconut oil, with less
than 0.05 wt % glycerol. Then 926 g of diethanolamine (DEA) was added.
" The mixture was heated fo about 150 °C for about 4 hours. At the end of the
_ reactaon time, the mtxture is cooled to about 95 °C and stripped under
vacuum at about 450 mm Hg to remove methanol The DEA content of the

product was less than 2.0 wt %.

1b. Preparation of Propoxviated Cocoamide-DEA

In a typical preparation of propoxylated cocamlde-DEA 2000 g of cocoamide-
DEA from Example 1ais charged toan autoclave equped with stirrer and
hot oil-cooling jacket. Then 37 g of potassium hydroxide is added. The
autoclave is heated to about 120 °C and vacuum of less than 30 mm Hgis

applied to remove the water formed. After bringing the autoclave ‘to‘

-12-




Preferably, the hydrocarbyl group, R is alkyl or

al kenyl, nore preferably, alkyl. -11 Preferably, e
and f are independently integers fromabout 0 to 15,
such that  the total of e plus f ranges from about 1
t 0 24BOSPRBTHEPIEFRFR VAR Nirogen, éﬁélB f chp@PYieneleen gasdpy over

| maﬁ&ﬁmshJurré) méa béa\éhorolstc@m%%te@é%ui B @lEur%ra?ceF ﬂ;ﬂa %Irop(%feng

f bout .
P RHE AT ch By T iftodaes potietip Tpot $i5°G 91 B8 ng

exaa@lyesis radidvel by @eatifOritFioadit Wﬁt'él‘ §tﬁd Mtezrg?gaﬂru%s:%@(ﬂﬁ is

d
5 o%'{]‘?'?% ap P%%He%éuwvgsﬁpfq%%%{' Fs@ﬁ:a"x W"&ff@mrﬂ?PUt 2to

i nEEMG’dp:ﬁpoiylafﬁd—DEA{P@ﬁEﬁ)'vﬂ}eﬁ dbtdimitia@ bly@ak oW ng
Ie|II strates a typical process for preparing
n@[’ﬁ‘;ﬂ 9EHEY- oxi de- adduct ed hydr ocar byl am des of the

present invention having less than 2 wt % amni ne

by- pr Oduckﬁamécléz PUERALE; fﬂWVQtfeFfﬁglé_P%mugﬁe@@Ci 0a
fl ask equippe

t her monet er was added 15 2000 grams (g) of nethyl

Co‘?@ﬁtﬂ‘ésk éqﬁppeﬂ%tmélm RlcadtinEPGAME i het Wvééq dfeas
EeRlppfRtmE DGR Morimetel

1Ot( ?@\3 aﬁng oot Pl Rregred Hé%\f’@an?rcﬁ"g&%lig thes
mr@saetamd@scnbmtz Exampte 1 érel mavihgaf POHREA cadertiop abditme,

t hm P bR 119 F6Fabieshd. Crofﬂk@wxu&é w@s aBde$odd @eaﬁatepgker
ﬁ‘#’?ﬁ?@s‘? a008.8 427 SHIE Lt PR Sod SeloleB gy imsips or
Sniyiasat popt 6 °@r Hp ixinavae sicpeeshThe ehares ware allowed

15 t ytpuseaehramfepm minutes. Oifie potopoxylcatie Phaecads rdaoEA Thd000
9 AhafiOpRaR A8 ey Mﬂ‘?%@‘ QHJPLaemJa ot S AR &R an

l.ave egui Lrrer
aur%gr% t%le andqp%aggs separated si'%e second aqueous phase was removed

and combined with the first aqueous phase. The organic phase was rotary
evaporated at about 95-100 °C under vacuum of <30 mm Hg for 30 minutes
20 oruntil all of the toluene and water in the organic phase was removed. The
stripped product was weighed and analyzed. The water soluble fraction into”
the aqueous phase was also extracted with ethyl acetate using a liquid/liquid
“extraction apparatus. The PO-DEA content was effectively reduced from
about 23.2 wt% to about 1.6 wt % as determined by gas chromatography.

25 Example 3 (2 Washes With Water/NaCl, 20-30 °C, No Solvent)

To a flask equipped with a mechanical stirrer and thermometer was added
200 g of propoxylated cocoamide-DEA preferred in a manner similar fo the
procedure described in Example 1 and having a PO-DEA content of about
23.2 wt %, 200 g of water and 26.8 g of saturated sodium chloride solution.
30 After mixing for 30 minutes at 20-30 °C, thé mixing was stopped. The phases
were allowed to separate 30 minutes. The bottom aqueous phase was
femoved. The top brganic layer was washed with water and saturated sodium
chloride one more time and phase separated. The orgamc phase was rotary
' ' -13-




hot oil cooling jacket. Then 37 g of potassium

hydr oxi de i s added. The 25. autoclave is heated to
about 120 C and vacuum of less than 30 mMmmHg is
applied to remove the water forned. After bringing the
autevapazted bbabdliP 9Bt 0DAP heddrvapuuds 6L« mintHy for 80 mmes

1548 cQtRbed bfaeuét%e wAXJr38 dnd aRY
e ol ey Wi e O

autdd-ave is cooled to about 95 C and the catalyst is
removed by treating with Florisil, water and filter

5ai d. TheERantbI &L dvier Pfd-bEArc&ﬁInafﬂ,r@oﬁyolhmﬁth dowrpgl . The
product wll typically contain fromabout 2 to 25 wt
% pr opoxyl at ed- DEA ( PO DEA) when determ ned by gas

c hiTberatasgdirp loy Exadelent ives Deffariwdsiredesviiidd ivEkampbiaCl

ot PRFBEno RCHAT B P ES R Bt ey 1 £ P

pr Qﬁé«qusa/v@@' wasbed tlanevBEhwatprwashingwas dmuaweilh solvent
hag kO TR ORI Corflit ek 2Rl el forh 20

moftotbgt‘l’érfe To the mixture was added 200 g of water at
~about 80 C and 26.8 g of saturated sodium chloride
sol uti on,

the mXxi e # &
separate for 30 m nut es The bottom aqueous phase was

I enRY Sdcedlii@of B(agﬁykli @wQQ ggfﬁor%ﬁ a%%ggrﬁ)em& @x&%g p) bﬁpd

saturat ed sodi um chl ori one
s eyt ag edlventred Be NaRk The FEOUEA shatsat wasseﬁeem@adu@aw

Ccofdh pedivd, kdholhg of | r st aqueous phase. The organic
phase was rotary -evaporated at about 95-100 C under

vacuum of <30 mm Hg for 30 m nutes 20 or until all of

15the tol mwwmmﬁsﬁm@
renoved. The stripped product was wei ghed an
anal yzed. The water soluble fraction into' the
aqUdliesksatipeeduiih aimashanical stirercangi thérmetredr vecetdded

- USj00Gramd btbshiatd @coamide-DEA having a PO-DEA content of
about 2.8 wt %, 15 g of magnesium silicate (Dallas Company Magnesol HMR-
-~ L8), 1.5 g of filter-aid (Celite 503) and 5 g of water. After mixing for 2 hours at
20 95 °C, the mixing was stopped and the product was filtered and analyzed by
' gas chromatography The PO-DEA content was only reduced to 2.3 wt %.

C'o‘mparative Example B {Removal With Magnesium Silicate Without Water)

Comlparative Example A was repeated with no water addition. The PO-DEA
content was reduced to 2.0 wt %. '

25 Comparatlve Example C (Removal With Maonesmm Smcate at Lower

Temperature and Without Water)

_14_




extracti on apparatus. The PO DEA content was
effectively reduced from about 23.2 wt%to about 1.6
wt % as determ ned by gas chronat ography. 25 Exanple 3
(2 Washes Wth Water/NaCl 20-30 C No Sol vent) To a

f I &.‘@mpenplliiv@ peample hwas. repegbawiticad water additioreandl at 50°C.

ﬂﬁg‘ opr opoxyl at ed
cocoam de-é@ﬁﬁ@ rr% E}B gzqrrhgtnlﬁer simlar to the
procedur e descrl bed in Exanpl e | and having a PO DEA

~content of abAgbrativdrdaniie P(REMBvA Vaith SldLEe@nd 26.8 ¢
-of saturated sodiumc ori de solution. ter m X1 ng

for 30 minutes at 20-30 C, the m xing was stopped. The
phas edlaskequpzd vothedmechanispbstiabear8Dthrinmtatsr, wahaided 75

SR AGHERLFARIAR 0N oS IRYBE 0TS R AR

R ! %%@%Eﬁg%ia%%&gﬁ%ﬁﬁid.
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chioiil g ersdicagelandidikg ahdatph Afer mixprarfat 2burd A5 °C, the

or I

o5 S AR Fhuc bo RNADPLAL ooty
Th@hrgmatosfﬁ@by pifedifeDbfesontont waeenlnregueerbioyzbwt By gas
chromat ogr aphy. The PO DEA content was effectively.
reduced, from abau : to aiboEt 1.4
Exan.pl A ) cly OO *‘ '-- T
The procedure of Exanple 4 was perfornmed as descrl bed

A
A 2 -

HotRdvead to 2evidat er washi ng was done with sol vent
W t hout Nadl . The PO DEA cont ent vvas effectively

( L&HREPEEEYS ¢ MyithySilica {zel af 2mp at'nd%\lithout

procedure of Exampl e 5 vva__mfor rred as described in
Exanple 2 but wth no solvent and no Nad . The PO DEA

content was effectively reduced from2.8 wt %to 0.9
wtCogparative Example D was repeated at 50 °C and without water. The PO-

DEA content was reduced to 2.2 wt %.

ut

Comparative Example G (Removal With Acidic Alumina)

To a fiask equipped with a mechanical stirrer and thermometer was added 75
g of propoxylated cocoamide-DEA having a PO-DEA content of about 2.8 wt
% and 11.3 g of acidic alumina (Aldrich Activated Brockmann 1). After mixing
for 2 hours at 95 °C; the mixing was stopped and the product was filtered and
analyzed by gas chromatography. The PO-DEA content was only reduced to
2.2 wt %.

S5 -




15 Conparative Exanple A (Renoval Wth Magnesi um
Silicate) To a flask equi pped with a nechani cal
stirrer and thernoneter was added 100 grams of .
propoxyl at ed cocoam de- DEA havi ng a PO DEA content of
about 2.8 wt % 15 g of magnesiumsilicate (Dallas
' V$Cel ite
at 20

95 C, the mX| ng vvas st Qggdaw@ the product was
filtered and anal yzed by gas chromat ography. The

PO- DEA content was only reduced to 2.3 wt %
Cofrpapanaiiee-mRuip Bavas reprairst 2l S0WCt Fh@vB@rfé@?\ gerisptwasat e
W tRgitq ¥ét-epdo,Conpar ati ve Exanple A was repeated with
no water addltl on. The PO DEA content was reduced to
2.0 w % 25 Conparative Exanple C (Renoval Wth
5Magnesi um SCbmparbtiveExabpiel (Remeugl Vit Ofet: Adid) W t hout
Water) -14 Conparative Exanple A was repeated with no
wat er additicon and at 50C. The PO DEA content was

r efieié dask wasraddedS0g of empprriaied secormidaPEADaYIRg AoV al

W @Bﬁ@lﬁ&%.&ﬁé&mé&ﬁ né (P 2En) %&Hbrﬁ’d?ﬁ QbéMtter ﬂrt aRslay gal

stirrer and her nonet er was ad
pr Fesis AEd- J@ed@&awwmw&vﬁw@ ah1 qﬁ@%%&ft@cr@mﬁﬂoaf

ab@b midud wis Salyrdd §y &s@hr&hétbé}ﬁp@eﬁhép@ BER cOnht was
“water. After mm& hours at” 95 C, the m xing

10 ycaftes thedpatmer gvap ‘ﬁtréduct was filtered and anal yzed

by gas chromat ography The PODEA content was only
0

Exanpl e D vvas r epeat ed at 50C The PODEA content was

I echifSstathe Eampid! was rEuERRS Atbhve. TiRerdvsEA WhitBnSidsi ca

Cel at Lower Tenmperature and Wthout Wat er)
reduced to 2.5 wt %.
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Conparative Exanple D was repeated at 50 C and wi t hout
water. The PO 15 DEA content was reduced to 2.2 wt %
Conparative Exanple G (Renobval Wth Acidic Alumna) To
a flask equi pped with a nechanical stirrer and
thernoneter was added 75 g of propoxyl ated
cocoam de- DEA having a PO DEA content of about 2.8 w
% and 11.3 g of acidic alumna (Al drich Activated
Brockmann 1). After mxing 20 for 2 hours at 95 C, the
m xi ng was stopped and the product was filtered and
anal yzed by gas chromat ography. The PO DEA content was
ed to 2.2 w % -15 Conparative Exanple H
Wh%%lé(lawﬁgq th Acidic Alum na at Lower Tenperature
Conparative Exanple G was repeated at 50 C. The PO DEA

¢ony &BEeééﬁ@r thé %ﬁ%oﬁ 81‘ @k{ﬂeﬁ@ ox%e-ém%ﬁ N{dl rﬁ@arg}i %miﬂe%

[ Removal Wit h e‘;c was adde

pr 6‘66‘?9 fese &pncovb é’rﬁ"&l@e EER‘QQH‘B‘P@'%PWB?S&&WP%'P% d

di et hanol am ne (PO DEA) content of about 2.8 wt % and
5.0 g | ei d, . The. m nas m, X

mour "2k Fas8nEn B ot SRR e ey B Pl tmonia
anal yz edr bynagasorcdihgdraky yydapdaybyl diméneROfdinAs Ioyaindcarityl avaige;
10 after the treatnent was 2.7 wt % Conparative
Exanple J (Renoval Wth Oeic Acid at Lower
Tenpeb)areactiyy Bemydrogatbylcantide with elkylen@ oxides@odt ed at 50
C. - The PO DEA content was reduced to 2.5 wt % What

is clained is: 1. A process for the pre&gratlon of

al ky| 9n&XE3qiae thequeduct af Mydihoraiemhgtidia Metpe<or WalgFicaplaining
| ess t haforganid sake ah BembiatnaHBIebSat a%8iPeBfups REH about 5 °C
‘ conpr S| n595 °C to yield an alkylene oxide-adducted hydrocarbyl amide having

less than 2 wt % of amine by-products.
2. The process according to Claim 1, whérein the fatty acid is a C5— C24 fatty acid.
3. The process according to Claim 1, wherein the fatty acid ié a Cs — Gy fatty acid.
4T The process according to Claim 3, wherein the fatty acid is coconut oil fatty acid.
5. The process according to any one of the preceding claims, wherein tﬁe lower
alkyl group on the fatty aéid lower alkyl ester has from about 1 to 6 carbon

atoms. -

6. The process accordlng to Claim 5, wherein the lower alkyl group on the fatty

acid Iower alkyt ester has from about 1 to 4 carbon atoms.
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a) reacting a C4 - C30 fatty acid or fatty acid | owner
alkyl. ester with ammonia or a nono- or di-hydroxy
hydrocarbyl am ne to form a hydrocarbyl am de; b)
reacting the hydrocarbyl am de with al kyl ene oxi de;
and c) extracting the product of b) with water, acidic
water, or water-containing inorganic salts or a

conmbi nation thereof at a tenperature fromabout 5 C
to 95 Cto yield an al kyl ene oxi de-adduct ed
hydrocar byl am de having less than 2 wt % of am ne
by - fiveoptucdss acordin & Blade 6swhareinahallongr slkyl Graiprontthe fatty

V\,hegc% Bwtepglk tte¥ agsct’rgp ageﬁlat 1% 2 CQbm a%mé/ aci d. 3.

I 0OCEsS cco ereln the fatty
aC|d is acC6 - C0 fatty aC|d 4. The process

#C Cﬂgéjﬁrﬂgests%fcgrathg‘tcsﬁﬁm er \ﬁl’tﬂgﬁﬁﬁe fodlet MAehidr S methyl

coconut oll fatty aci process according t
anye¥fe of the preceding claims, wherein the |ower
al kyl group on the fatty aC|d | over al kyl ester has

about to,6 carbon process
SIctc gﬁ]}eoﬁ'ﬂij‘“’sﬁécﬁﬂr dinegigany fegr ’"i‘? 't’ﬁ%eq‘rtﬂ/\?g M3 WhATeIg BB
t heorfdahyqroxyawdebcbmyeasmmb keydel@tédhorh & gfrbamcﬂtszsuﬁg gf to

B R RS g, PR SO L 8 PAPCRPRIG | b

- al kyl ester has from about 1to 2 carbon atons. 8. The

- Oﬁw%sp?o@e%‘é% r&'iﬁg toocgn"f‘br(kéﬂer?ﬁ‘ﬁ%ﬁy}d?o RS LA % alky!

ester POCESS Taccor di Ing to
anWYdf%ybﬁdmha!b)draﬁuwl ng cl ai ns, wher ein the nono- or
di - hydr oxy hydr ocar byl am ne is selected fromthe

rqQup consistin et hanol am ne, _di et hanol am ne,
%r oS REPCESF AECOAHIBY tﬂ Srigp Ahohersin the dttwdrtﬁséhsﬁw@é%amme is
ac ctBamtganiine.Cl ai m 9, wherein the hydrocarbyl amne is
a di - hydroxy hydrocarbyl ami ne. 11. The process
according to Caim 10, wherein the di-hydroxy
12y diteqaodest aesnrdieg tsClaim 1, wherein the hydrocarbyl amide is a coconut

oil fatty acid amide.

13. The process according to Claim 12, wherein the coconut oil fatty acid amide is
obtained by the reaction of coconut oil fatty acid or lower alkyl-ester and

_ di_ethanO!amine.

14. The process accord'ing to any one of the preceding claims, wherein the alkylene
oxide is selected from the group cohsisting of ethylene oxide, propylene oxide,

butylene oxide, pentylene oxide, or mixtures thereof.

15. The process according to _C!aim',1 4, wherein the alkylene oxide is selected from
the group consisting of ethylene oxide, propylene oxide, or a mixture thereof.

16. The process according to Claim 15, wherein the alkylene oxide is propylene

oxide.
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di et hanol am ne. 12. The process according to C aim 1,

wherein the hydrocarbyl amde is a coconut oil fatty
acid am de. 13. The process according to Claim12,

wherein the coconut oil fatty acid amde is obtained
by the reaction of coconut oil fatty acid or |ower

al kyl ester and diethanol am ne. 14. The process
according to any one of the preceding clains, wherein

the al kylene oxide is selected fromthe group

consi sting of ethylene oxide, propylene oxide,

bt Vhecprecessiageordipg ta Glaim 4, wherdie thevalkylénet axidesaddueted of
15. ' j ret

al IR RARES 1S BECLOL! P MOB) SRR A frole of
of %@ﬁyﬁéw%mﬁﬂﬁde, propyl ene oxide, or a mxture
thereof. 16. The process according to Caim 15,

: erein the al kyl ene_oxi i.s propylene oxjde, :-18
P18 Brots cbeating Mo pBim 07 veferi P 2l s eriserpeized

al kiyldestaroykardide hesl tGoinethouly @ranansiby bf Aiate dxae def Midle of

abaout, 1 to, 30. nol es of al kyl ene oxi de-per nol e of

hygpggﬁ?BVIEHW?de. 18. The process according to Caim

17, wherein the al kyl ene oxi de-adducted hydrocar byl

A iR Qées} %8%8@9@&& CBinh 98 4thelBh ﬁ«% aﬁi%e%‘%&ld%%%d%‘té&’e
. per e 0 ydrocarbyl am de. : € process
ac dodgicatpyt amide Aasfra@, abakie? o 19 mdles of diglesnexide per mole of

- oxierRdAMedfide hydrocarbyl am de has from about 2 to
f H%f élﬁylene oxi de per nole of hydrocar byl

am de. 20. The process according to Claiml1, wherein

'zdmen@ dg&#&@@cﬁﬁdjid@tcﬁ@dwﬂ,Gﬂ;erélbf@l’fe%@e?ﬁé' qxlﬂi%-éiztﬁltu'bt%d '
erlive rompine reac on Of a cocqnu ol ] y acil
ami Yoy AER %ﬁ%@ﬁ%ﬁ?@éﬁ%@am& PEREC% P'&i%ﬁy hoid amide

with ethylene oxide or propylene oxide.

21. The process according to any one of the preceding claims, wherein the
temperature of the extraction of product b) is from about 5 °C to 50 °C.

22. The process according to any one of claims 1 to 20, wherein the temperature of

the extraction of product b) is from about 5 °C to 30 °C.

23. The process according to any one of the preceding claims, wherein the alkylene
~ oxide-adducted hy_drocarbyl amide has less than 1.5 wt % amine by-products.

24. The process according to any one of claims 1 to 22, wherein the alkylene Oxjde—
adducted hydrocarbyt amide has less than 1.0 wt % amine by-products.

25. The process according to any one of the preceding cléims, wherein the amine

by-products are at least one of diethanolamine, alkoxylated diethanolafnine or

mixtures therebf.
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21. The process according to any one of the preceding
clainms, wherein the tenperature of the extraction of
product b) is fromabout 5 Cto 50 C. 22. The process
according to any one of clains 1 to 20, wherein the
tenperature of the extraction of product b) is from
about 5 Cto 30 C_ 23. The process according to any
~one of the preceding clainms, wherein the al kyl ene

oxi de- adduct ed hydrocar byl an1de has I ess than 1.5 wt
% am ne by-products. 24. The process according to any

61T prédes @&c&dhg t&éla.nmfas ritereih e AMdcybrRANArdRimine is
adduct ed B%joc[ﬂg 3/ am de has less than 1.0 wt %
ami MEPEYa NOIABE. The process according to any
one of the preced| ng cl aims, wherein the am ne

|.et hanol am ne,
A ko)@%%Hﬁ é) doogfcgct‘l ﬁ\éth %z?‘géesgggmp%sm 1

am ne “or Xt ures thereof.
26. The process according to Caim25, wherein the

al koxyl abeghqdl €5 b @Qg%%ac? of ity 9(58’ Rﬂ)éy Lalﬂ']%ter with a mono- or

di et hanol am™ne. roduct produced 3{ process
conpr i stlirftydroxy. hV‘B’ﬁ%QrPH@"h“%@ fom@bv%ffw a@rd@ or fatty
acid | ower alkyl ester with a nono- or hydroxy

et n5ting iy Bt pmidh ol Iipea r%’?fg oxi tle,

and c) extracting the product of b) vvlth wat er, acidic

vat er &) Slira ‘éﬁri fthe épc?j'ﬁ@t]té?w?uth WIRE IS &er B?‘%{gte{ -Bantaining

conbl enper ature 19 om
to 95 Onougagnr:@hts enes ednktynadine thexead et amwamre from about 5 °C

hydr ocag ﬁiﬂ@;ﬂ S

by- pr oductsca[%g kp)r oc? s apoth Egé?ﬂa\% errgargo’ghg’éng
accor d|fﬁgﬁﬂ?@ﬂ@l\ﬂdl‘yp{pfzawmnwbmpmdnctﬁhe fatty aC| dis a
CG C24 fatty acid. 29. The product produced by the

rocess accor di nl?to Claim?27, wherein the fatty acid
i SZ% 16g produsiprpd! q99 bé{éheaprocess "according to Claim 27, whergin the

fatty acid is a Cs— C,, fatty acid.

29. The product produced by the process according to Claim 27, wherein the
fatty acid is a Cg — Cy fatty acid.

30. The product produced by the process according to Claim 29, wherein the
fatty acid is coconut oil fatty acid.

31. The product produced by the process according to any one of claims 27 to -
30, wherein the lower alkyl ester group on the fatty acid lower alkyl ester has

-

about 1 to 6 carbon étom's.

32. The product produced by the process according to Claim 31, wherein the |
lower alkyl group on the fatty acid lower alkyl ester has about 1 to 4 carbon
atoms.

.-
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30. The product produced by the process according to
Claim?29, wherein the fatty acid is coconut oil fatty
~acid. 31. The product produced by the process
according to any one of clainms 27 to 30, wherein the
| oner al kyl ester group on the fatty acid | ower al kyl
ester has about 1 to 6 carbon atons. 32. The product
produced by the process according to Caim 31, mherein

5 0 R L8 B U B

pr oduowepstiod geeg obyhd fatty peio cREs akgicat«tinag ab@ut@l tai2rearbdn
wher ej Qm he |ower alkyl group on the fatty acid |.ower
al kyl er has about 1 to 2-carbon atons. 34. The
product produced by the process according to C ai m 33,

V\'h%ﬁef rB&uct FR) Gt eo?;ktWe Pﬁﬁﬁ&r aéoﬁroﬂ'xd{gtd%l& X gklﬁéreln%ﬁe

he product pro € process “accor
one dpwemﬁhhﬁﬂ2m5@onaoﬂesmmere.n t he nono- or -
-hydroxy hydrocarbyl amine is selected fromthe,
gg consi sting of ethanol ani ne, di et hanol ani ne,
‘a

RIRGYRL PRoAicedhydhe prosBTSRACABINGdE any Are B rifis 27 to
pr od medmbneart the rrWnBC@&ﬁhﬁd‘r@W Wd?ébaﬂﬁy! Qnﬁie% SSlectddBbRithe
t he drocarBX n1nells a %% hydr ocar byl
anmi n&rOYCONFITENG,P lfé‘PaﬂPQf'the&F“B "1' 68%‘@5"”9 and
accordipmpartotan@h@i m 36, wherein the di - hydroxy
hydr ocar byl am ne is diethanol am ne. 38_ The product

produced by the process according to Caim 27, wherein
t héb. Thedrredust PrpHuceditydhé progessoaroondingdd Cldirat3oy whereit the

ani d d%%ar h%nﬁé %da‘@thywogngcﬁgﬁﬁyitan\%éorocess

accor I ng to Jdarm3 coconut oil fatty
acid amde is obtained by the reaction of coconut oi

f aBt.yrhe product produced by the process according to Claim 36, wherein the di-

hydroxy hydrocarbyl amine is diethanolamine.

38. The product produced by the proCess_according to Claim 27, wherein the

hydrocarbyl amide is a coconut oil fatty acid amide.

39. The product produced by the pfocess according to Claim 38, whereiﬁ the-
coconut oil fatty acid amide is obtained by the reaction of coconut oil fatty

acid or lower alkyl ester and diethanolamine.

40. The product produced by the-brocess according to any one of claims 27 to
39, wherein the alkylene oxide is selected from the group consisting of
ethylene oxide, propylene oxide, butylene oxide, pentylene oxide, or mixtures
thereof.

41. The product produced by the process according to Claim 40, wherein the

alkylene oxide is selected from the group consisting of ethylene oxide,

propylene oxide, or.a mixture thereof."

o




acid or lower alkyl ester and diethanol am ne. 40. The
product produced by the process according to any one
of clains 27 to 39, wherein the al kylene oxide is

sel ected fromthe group consisting of ethylene oxide,
propyl ene oxi de, butyl ene oxide, pentyl ene oxide, or
m xtures thereof. 41. The product produced by the
process according to Caim40, wherein the alkylene
oxide is selected fromthe group consisting of

et hyl ene oxi de, propylene oxide, or. a mxture

t het2edhe prodictdrodutbdbptheduoadesp aoshiudiagitodMai 4!, iihertrsthe

accorgﬁ(ﬂgné&%@p%}ype?ﬁe Ak ein the alkylene oxide is

propylene oxl product produced by the
process according to Caim?27, wherein the alkylene

gXl@aeTﬁ&%%&%rJMQéd’ﬁﬁﬂw@ﬂroc%@é deccif b/ ORPER Uhe it e

nmol es | ene oxid

am de@kylane ofide- tﬁémﬂrioeer@w@m@@h%f@rp ﬁg@éééo 30'moles of

accor gikylend xidd girMdieof aRIcBIHY dige. al kyl ene
oxi de- adduct ed hydrocarbyl am de has from about 2 to

20 nol es of al kyl ene oxi de per nole of hydrocar byl
amddeThelfrod Td @raauostiiog thp rpﬂﬁﬁé@@dcd@bdiﬁghl@ QUIMCASS Wherein the

.accordina.to.Cl ajm 44, er gl n the kyl en

. OXi d%]l“g u%?ée:eldawalieg&@%ﬁ Wmide ﬁ%?:'lrcf'%/ 8?8@86‘&?0 mojes of
10 nodlegersf oxidel pey netecofdwiddearhbgranmidé.e of hydr ocar byl

am de. 46. The product produced by the process
according to Claim27, wherein the alkylene
oxi48eThalriaducs arodyercasthi procass aksordingterGlaimdi4 whenetribe

react 3iRfef oxe-£RGERH @fbl:arf) taH{dea’r?als@ cﬁ\ﬂlt]ﬁgtﬁlt Wt$ li‘O moles of

ethylene oxi de or propyl ene OXI e produ

pr oduRlede W"t%%f‘tﬁ’x‘%@?yﬁ'@éﬁ@ﬁb&lh wgd@ .0 any one of

claims 27 to 46, wherein the tenperature of the

ext Bamé &Qduct pn%%ggeu Y tge plroscegsr &cl)crgoa n%utg C?aim 27, whesrgln(%he
alkylene oxide-adducted hydrocarbyt amide is derived from the reaction of a

- coconut oil fatty acid amide with ethylene oxide or propylene oxide.

47. The product produced by the process according to any one of claims 27 to
46, wherein the temperature of the extraction of product b} is from about 5 °C
to 50 °C. | |

48. The product produced by the process according to any one of cla_'ims_ 27 to
46, wherein the temperature of the extraction of product b) is from about 5 °C
to 30°C.

49. The 'producf produced by the process according to any one of claims 27 to

48, wherein the alkylene omde-adducted hydrocarbyl amide has less than 15
wt % amine by-products ‘
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48. The product produced by the process according to
anyone of clains 27 to 46, wherein the tenperature of
the extraction of product b) is fromabout 5 C to 30
C. 49. The product produced by the process according
to any one of clainms 27 to 48, wherein the al kyl ene
oxi de- adduct ed hydrocarbyl am de has less than 1.5 w
- % am ne by-products. -22 50. The product produced by
the process according to any one of clainms 27 to 48,
wherei n the al kyl ene oxi de-adduct ed hydr odar byl am de
has less than 1.0 wt % am ne by-products. 51. The
product produced by the process according to Caim 27,

wherein the am ne by- E%oducts may be di et hanol am ne,
al PBxUeatraduct PedHeddIVARe RECCEPS agrording leany Rae ebmlaims 27 to

The pg) Wh@fewpme Qalk?l%ﬂe B)(ldéﬁ@dlﬁl&&?ﬁgﬁﬁoc%ﬂﬁﬂ)&md@%ats %sgtf?énni‘ 0

51, grein | koxyl at ed di et’hanol am ne is

pr Qp\(la‘\gy{ é‘f‘%’&? I&M @'Pﬂ‘éﬁﬁ%l am ne.

. 51. The product produced by the process according to Claim 27, wherein thé
amine by-products may be diethanolamine, alkoxylated diethanolamine or
mixtures thereof.

52. The product produced by the process according to Claim 51, wherein the
alkoxylated diethanolamine is propoxylated diethanolamine.
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