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IMPROVED PROCESS FOR PREPARING ALKYLENE
OXIDE-ADDUCTED HYDROCARBYL AMIDES This invention relates to
a process for preparing alkylene oxide-adducted hydrocarbyl amides.
More particularly, this invention involves a process for 5 reducing amine
roducts from the process of preparing alkylene oxide adducted
hy %%Q%Wgn? §EE gﬁ%&%&ﬁﬁ%@@%ﬁm&ﬁm@a&@&moucmn
BACKGROUND OF THE HYUENE KX Alkygmeraxide-adducted
hydrocarbyl amides have efficacious detergency properties. Their
usefulness n hyd{ocarbon fuels, e.g. fuels in the gasoline or 10 diesel
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dlscloses 15 a fuel comprising a hydrocarbon water and emulsifier

wherein the emulsifiBnisies ROUIANISEMUWSIFiRFARE GRMPrises the
addition product of ethylene oxide or propylene oxide and a carboxylic

F\ﬁj‘ mlde with 9 to 21 carbon atoms. U.S. Patent No. 6,312,481 to Lin et
SRR rcted PEd OB by SR eka R Tisecisus detergency
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eXanIR; éga%pt I gacting a faft ester with a mono- or
di-hydro>1 drocart?ygiugﬁgkg ?II’S dt (ﬂ DB dratiseacid
amide as an intermediate reaction product The alkylene oxide-adducted

hydrolakemt MmitiéVarhiherBbehaiiainaddydurtieiber 27, 1981, discloses
a fuel comprising a hydrocarbon water and emulsifier wherein the emulsifier is a
non-ionic emulsifier and comprises the addition product of ethylene oxide or

propyiene oxide and a carboxylic acid amide with 9 to 21 carbon atoms.

U.S. Patent No. 6,312,481 to Lin et al., issued an November 8, 2001, discloses
th_e use of monoamide-containing polyether alcohol compounds as additives in
fuel compositions and the use of these compounds to decrease intake valve

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

The preparation of a!kylene oxide-adducted hydrocarbyl amides may be made
by any method familiar to one skilled in the art. For example, one may begin by
reacting a fatty acid ester with a mono- or di- -hydroxy hydrocarbyi amme to first
yreld a hydroxylated fatty acid amide as an intermediate reaction. product. The
alkylene oxide-adducted hydrocarbyl amide can then be obtained by further

feaction of the intermediate with an alkylene oxide, such as ethylene oxide or
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reaction of the intermediate with an alkylene oxide, such as ethylene oxide
or -1 propylene oxide However, during the course of the reaction, low
molecular weight by-products, particularly amine by-products, e.g.
alkoxylated amines, such as propoxylated diethanolamines, are produced
that are counter benefit to the properties of the alkylene oxide-adducted
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desirable to minimize amine by-products from additive packages containing

alkylene oxide-adducted hydrocarbyl amides.
SUMMARY OF THE INVENTION

Disclosed herein is a process for preparing alkylene oxide-adducted hydrocarbyl
amides. More particularly, disclosed herein is a process for reducing amine by-
products, particularly alkoxylated amines such as propoxylated diethanolamines,
from the process of preparing alkylene oxide-adducted hydrocarbyl amides to

less than 2 wt % amine by-products.

in one aspect, there is provided a process for the preparation of alkylene oxide-
adducted hydrocarbyl amides having less than 2 wt % amine by-products, said
process comprising:

a) reacting a C, — C5; fatty acid or fatty acid lower alkyl ester with
ammonia or a mono- or di-hydroxy hydrocarbyl amine to form a
hydrocarbyl amide;



less than 2 wt % amine by-products. In one aspect, there is provided a
process for the preparation of alkylene oxide- adducted hydrocarbyl
amides having less than 2 wt % amine by-products, said process
comprising: a) reacting a C4 - C30 fatty acid or fatty acid lower alkyl ester
with ammonia or a mono- or di-hydroxy hydrocarbyl amine to form a
hydrocarbyl amide; -2 b) reacting the hydrocarbyl amide with alkylene
oxide Phrigaotingtiarhivgrenarprorinigeotit) alirensexideicidit water, or
water-containing inorganic salts or a combination thereof at a
temperatyr 0 tq 95C 1o vield an alkylene oxide-adducted
hydro%cargy ?;Erﬁi eﬁ%ﬂ%r%%eé%s h“g%h V\S‘ter%a %‘F ?m.%%%?fp‘%%feﬁf:’ Q%' nne
another d3EBIEHEHE & BrermRivpaopibaIRA stedietmeBuRdrprvabagt
comprisisgCa) esactingialCah-sGefatyiesishonfaiyngsiddanvanalied ester
with a m%@%‘n@ﬁéﬁéhﬂ%%@%@eﬁﬁﬁ@%ﬁ%}%& form a hydrocarbyl
amide; b) reacting the hydrocarbyl amide with alkylene oxide; and c)
extracting the product of b) with water, acidic water, or water-containing
iimorgether sapechitizecoimpindtied dlpecdoftairadierp byaturerfrasssabout 5 C
t&%r{giﬁg;yield an alkylene oxide-adducted hydrocarbyl amide having
less than 2 wt % of amine by-products. The disclosed process may
comprise: a) reacting a C4 - C30 fatty acid or fatty acid lower alkyl ester
with e8)migastingr &l Chydrexipthyeisscer afiyatithiowefativl astgoisdoarinydno-
amide; or di-hydroxy hydrocarbyl amine to form a hydrocarbyt amide;

b) reacting the hydrocarbyl amide with alkylene oxide; and

c) extracting the product of b) with water, acidic water, or water-containing
inorganic salts or a combination thereof at a temperature from about 5
°C to 95 °C to yield an alkylene oxide-adducted hydrocarbyl amide
having less than 2 wt % of amine by-products.

The disclosed process may cbmprise:

a) reacting a C, - Cy, fatty acid or fatty acid lower alkyl ester with a
mono- or di-hydroxy hydrocarbyl amine to form a hydrocarbyl

amide;
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-2a b) reacting the hydrocarbyl amide with alkylene oxide; and c)
extracting the product of b) with water, acidic water, or water- containing
inorganic salts, or a combination thereof at a temperature from about5 C
to 95 C to yield an alkylene oxide-adducted hydrocarbyl amide having
less than 2 wt %, preferably less than 1.5 wt %, more preferably less than
1.0 wt %, of amine by-products. Disclosed herein, is an embodiment
directed t&)alRgRiing the decdaeiiubybamidgpinibalbyleamides andng less than
2 wt % of amine by-products produced by the disclosed process. Among

other factgyss the HiRCIRs WS dS R asEAMR IhaliScoyeryd R%?WEQ%PV'

products, e.g. alkoxylated amines such as propoxylated diethanolamines,
from the prePAFaNEE SUMRNE e B2 saabirationybrmRel A Hmerates
be effectiveljrorediboetitoGes DAt weidamankyriy qxigshiatitid
employing Uy slcue, PEARES hatRSGUER heseiRod Nefemayalalifueh s
amine by-products can minimize potential distribution gys%em

Ue
interactions %% GE BITRIARY {Res dPRRABING %6 chemire S \unmdHets:

alkylene oxide-adducted hydrocarbyl amides as fuel additives in gasoline

oisdiesed fuetsinD BT Al Bl BT R RIKINOR Taik Ny ENELONhsistated
esent invention relates tq,a process for preparing alkylene
SN S AR Ca e e
fardisslasad pRsesss for reducing alkoxylated amines, particularly
alkoxylated amines such as propoxylated diethanolamines, from the
process of preparing alkylene oxide- adducted hydrocarbyl amides to less

fi1aene olbenianrse By slistlasue isheses antesdvighe fresennmbention in
pekdittshe fobtinEiarmaindl Sasreahprofligwiag AARMBESHIEIEom the
S,?g%ré?gﬁbﬁ %@ﬁ?léﬂé%%&&%ﬁ&‘ﬂ&ed hydrocarbyl amides can be effectively
reduced to less than 2 wt % amine by-products by employing the unique process
described herein. The removal of such amine by-products can minimize potential
fuel distribution system interactions as well as enhance 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 invention relates to a process for preparing alkylene
oxide-adducted hydrocarby! amides. More particularly, this invention relates to a
process for reducing alkoxylated amines, particularly alkoxylated amines such as
propoxylated diethanolamines, from the process of preparing alkylene oxide-

adducted hydrocarby! amides to less than 2 wt % amine byproducts.

Prior fo discussing the present invention in detail, the following terms will have the

following meanings unless expressly stated to the contrary.
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-3 Definitions The term "amino" refers to the group: -NH2_ The term
"hydrocarbyl" refers to an organic radical primarily composed of carbon
and hydrogen which may be aliphatic, alicyclic, aromatic or 5
combinations thereof, e.g., aralkyl or alkaryl. Such hydrocarbyl groups
may also contain aliphatic unsatlatigifione-, olefinic or acetylenic
unsaturation, and may contain minor amounts of heteroatoms, such as
oxygen or njtro&)ep, or han%gns, such as chlorine. When used in
conjunctidh AN CarB6%y i PRy ahadiity drocarbyl will also include
olefinic unsaturation. 10 The term "alkyl" refers to both straight- and
brafhEETE AR aRINGratlpEs thrantefsaiotedicalkyitnafarsamaiegkigroups
havingob tovabotioGaarhothatemseangHacudes arimanm sgcgpdary and
r%tljg%include, for example,
methyl, ethyl, n-propyl. iSepropyl, R-BuGI - SEBUKIT B SreHaR Iy
n-ﬁ@&?%ﬁ'?@?ﬂ%ﬁ‘i@%@ﬁims"wkeﬁ?ﬁhi@te‘rsqwim'ajkyisgsltauapiwith
unsadUratjonnEne ot alkyieReoHte RS, QA camBoyad having,the

for, : I--G H-CH:- R2 wherein R, and R2 are each’independently
hy‘gﬁglﬁggg&gﬁv{&%}%@%iﬁg\%y IS 156 A S80E Liorb BH Lt e }gifs faty
Provdss YRR vk rsariaghrdp atelinin wiskteralioiene oxide-adducted

hydrocarbyl amides of the present invention will now be described

10 herainalowit 188 48! SEaPL DR PLRSENLKENU9N invplves preparing a
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hydrocarbyl amide P

The term "lower atkyl" refers to alkyl groups having 1 to about 6 carbon atoms
and includes primary, secondary and tertiary alkyl groups. Typical lower alkyl
groups include, for example, methyl, ethyl, n-propyl, isopropyl, r-bustyl,
sec-butyl, t-butyl, n-penty!, n-hexyl and the like.
The term “atkeny!” refers to an alkyl group with unsaturation.
The term “alkylene oxide” refers to a compound having the formula:

O

R{~—CH—CH-—R,

wherein Ry and R; are each independently hydrogén or lower alkyl having
from 1 to 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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having the following structure: 0 11 R-C - N - (R'- OH)2-a (H)a wherein,
5 R is a hydrocarbyl group having from about 3 to 29, preferably from
about 5 to 23, more preferably from about 5 to 19, carbon atoms; R'is a
divalent alkylene group having from about 1 to 10, preferably from about

2 to1h mareqyefaraiyebomiaboulod 1340 carRanAHaMS RAMA ihale
intgg@irn ernrg 0 i9 2”.1 nga%rgbéy, a is 0. The hydrocarbyl amide is typically
the reaction product of a a{ty' acid or fatty acid lower alkyl ester and
ammonia or a mono- or di-hydroxy hydrocarbyl 15 amine. Preferably, the
hydrocarbyl group, R, is alkyl or alkenyl, more preferably, alkyl. The acid
moiety of the fatty acid or fatty acid lower alkyl ester may preferably be
RCO- wherein R is &-defided-above dRtHs tyitled thy).caprylic, caproic,
capric, lauric, myristic, palmitic, stearic, oleic, linoleic, etc. Preferably the
acid 20 is saturated although unsaturated acid may be present.
Prefezadity, the reactant bearing the acid moiety may be natural oil:

coconut, babassu, palm kernel, palm, olive, castor, peanut, rape, beef

5 tallow, lard, IarQ .oil, whale blupber shmflow&%etc. Tl}/plcall the ?I|S which
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roup hav

may be employe'§ %N con gfﬁ veraladiy %ﬁgg, h‘?et% %t‘i’é‘? Sf?c?lﬂ/pe
varying with- thE®5 alstuice tefaBerwire-Breferably from about 5 to 19, carbon

atoms;

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 0 to 2. Preferably, a is 0.

The hydroc_arbyi 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 alkeny!, more preferably, alkyl.

The acid maiety 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 although unsaturated acid may be preseni.

Preferabiy, the reactant bearing the acid moiety may be natural oil: coconut,
babassu, palm kernel, palm, olive, Ca-stor, peanut, rape, beef tailéw; lard, lard
oil, whale blubbér, sunﬂower., etc. Typically the oils which may be employed
will contain several acid moieties, the number and type varying with the

sou.fce of the oil.
-5-



jgamines,may include, but are not limited to, ethano ( ) 1
Dggp)é%noﬁgnr% & igg]ﬁj}%}b%cﬁ%ﬁ'g%%Se‘?%tﬁ)rﬁo‘bfe{ﬂﬁ'@ﬁﬂhé‘?&?‘% pentaerythritol,

The lower alkyl group of the fatty acid lower alkyl ester may be derived
from a lower alkyl ester of a fatty acid, Preferred lower alkyl esters will
have a lower alkyl group having from about 1 to 6, more preferably from
about | to 4, most preferably from about 1 to 2, carbon atoms, e.g., methyl
ester BHRYFedted, Bpropyiestelvissirispyiredtet chistyirestse, dsobatylom a
estervpealtyll ester pisopestyliestasianddhexyk eatare Reeferably.the lowsr
alkghigriatln 2 RIMLESLRL, Jine eid Ol Ay, 0g StPRled 118 1l
esterified compound or one which i$ less than fu )yes erified, e.q.,
glyBERTTHR A EATARD Yy bRy draEiR o gly caty Mdné wlsatelietbe Bisters
Sof m@mémlu@n@ma@fwu;waﬂwma&%w@@ﬁ?@w Q%tﬁﬁr@&y&qyi
such.@s esters.Qf mannitolsorbito ntaerythrito], polyoxyethylene
polyol, etc. Am)r%;onia ora monol} blrhgi?%\%(r(%{(k L%/S(J?Bésar @}I%?Mr?és R?\ﬁ‘th a
prirpaLy.or, secandary amine nitrogen may be reacted to form the )
hydr@%g%ﬁaﬁﬁ es f&ﬁ'\seuBPei‘gé%% iAvEREBH e sl AP AE hirRsegihich
di- Ky G #y Brbcarisyiiemhines. (Y beteharacigrizad! b thedermula:

HNfR:OH) &idatiblenherain Riis-asdsafingd mm@ngnﬁqbsiﬁr% %ropya&@ﬁgl

i amine, diethanolamine,

isoRRbpaYRIEtfferBurhriitamines etc. Preferably, the amine is selected
from the group consisting of ethanolamine, diethanolamine,
prépamokimine amodiprdpaybiamingiBietharelaminatis:pesipyeferred.
Reactipndnay-tically intaining the reactants at from
about 10%%&0 200 Cﬁﬁeﬁ%ﬁggﬁd?%ﬁn@é%f T}g“é}}léﬁdi%?%’}’t'rsﬁ’é?éfes of
pre%&%w%ﬂwa?ﬂ%aﬁemvd § TEHE F6E st apityioohatg, amines

15 preferdiply-boutsfizioisg tReactiamamay be carried out in a solvent,

preferably one which is
HIN(R'OH)aHs,

wherein R’ is as defined above and b is 0 or 1.

Typical amines may include, but are not limited fo, ethanolamine,

diethanolamine, propanolamine, isopropanolamine, dipropanolamine, di-

20  isopropanolamine, butanolamines etc. Preferably, the amine is selected from

25

30

the group consisting of ethanofamine, diethanolamine, propanolamine and

dipropanoclamine. Diethanolamine 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
compatible with the ultimate composition in which the product is to be used. A
base catalyst, such as potassium or sodiun methoxide, could also be used to
Speéd the reaction, lower the reaction temperature and minimize side

products, such as piperazine. The catalyst, if used, may be removed at the
. . i _6”



compatible 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 speed the reaction, lower the reaction temperature and
minimize side 30 products, such as piperazine. The catalyst, if used, may
becperioved aft titie B Guhblusivrnoor thedéadtion by bippropriditedskilled
teshrigneskanymiathe skillod sarfisandncinding pautialzalionivater,
extrac l'| n neutraliza%orglg{ cégite{tion gpd éiltration.or a mixture of these

G

two met %,[5?. Olryapfgia reaction pé?o\gucq]s vf\]/ﬂlésh may be employed in the

practice of this 5 invention may include those formed from esters having
th DRI e B R Ak PRI A o kS MRty in

E steeimineal awliciAbdidRriparol frvin e steauhigving dnb isthariotpaside
Lagsierdcid Bthanplaming sLaurie Acid Dipropanolamine Palmitic Acid
Diethanolamine Palmitic Acid Ethanolamine Stearic Acid Diethanolamine
Stearic Acid Ethanolamine Other lrlﬁgfué r:pixed reaction products with
alkanolamines_may be formed from tl!ie acid component of the following
oils: coconut, bgbassy, palm kernel, 10 palm, qlive, castor, peanut, rape,
beef tallow, Iar(?f %ﬁ%‘%yuﬁb ?t,eéorn, tall, c’"HHES‘r‘?seed, etc. In one

preferred aspect of thisigYgRIER the desied Frginn product may be

Lauric Acid Diéthanolamine
Lauric Acid Ethanolamine
Lauric Acid Dipropanoclamine
Paimitic Acid Diethanolamine
Palmitic Acid Ethanolamine
Stearic Acid Diethanolamine

Stearic Acid Ethanolamine

Other useful mixed reaction products with alkanolamines may be formed from
the acid component of the following oils: coconut, babassu, palm kemel,
palm, olive, castor, peanut, rape, beef tallow, lard, whale blubber, com, tall,

cottonseed, etc.

in one preferred aspect of this invention, the desired reaction product may be
prepared by the reaction of (i) fatty acid lower alky! ester and (ii)
diethanolamine.

Typical fatty acid lower alkyl esters may include lower alkyt esters of the fatty
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 is a methyl ester. These acids may be
characterized by the formula RCOOH wherein R is an alkyt hydrocarbon

-7-
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prepared by the reaction of (i) fatty acid lower alkyl ester and (ii)
diethanolamine. 15 Typical fatty acid lower alkyl esters may include lower
alkyl esters of the fatty acids wherein the lower alkyl group contains from
about 1 to 6, preferably from about 1 to 4, more preferably from about 1
to ZoearonaoradoPraferdlly, tHe toweradliyirestebis:a rmethyl ester.
These:pgids-may be shatacierized by the formula RCOOH wherein R is
an alkyl hydrocarbon -7 group containing from about 7 to 15, preferably

fr%@%@%\%&ﬂe@éﬁam&&@ﬁ%@% YA E%Jm%%gﬁon atom %a' of

the fatty acid lower alkyl esters which may be em oye

lalt4R it sREeRERE - B%’l‘i‘ﬁ fife dﬁiai‘ér@t‘&té“ﬁﬁ@n%fﬁs'}t@é?afé leaifmargeéa-

tetiaa&stckirktern-; | aunaie) anattepalmitait: Ramta-stesatarate.
mono-stearate. The esters may include those wherein the acid moiety is a

mmur&a@smm@dﬁmﬁb%fmemwalf&‘ﬁz&}@&@f}ﬁﬁg@%@f%& pfllm
caster anut ef tallow, lar ea ard ol
qvaal ’éb#) rgg? Op{ﬁmmrge ert,Pg y ers] eris c'b"bo%ﬁ%ﬁ%v@éﬁ”%lﬁ/ 8~{hnich
c&ﬂ%ﬁin@am@rlee@rram@eaé@wmm@rmwm Rty Wicik MoigtygrWt. %

Caprylic 8.0 Capric 7.0 Lauric 48.0 Myristic 17.5 Palmitic 8.2 Stearic
2.bhe preferred ester is coconut ofl fower alkyl ester which contains the

following acid moieties:

TABLE 2

Fatty Acid Moiety Wt. %

Caprylic 8.0
Capric 7.0
Lauric 48.0
Myrisﬁc 17.5
Paimitic 82
Stearic 2.0
Oleic 6.0
Lincleic 2.5

Examples of desirable alkyl amides suitable for the present invention include,
but are not limited to, octyl amide (capryf amide), nonyl amide, decyl amide
{caprin amide), undecyl amide dodecyl amide (fauryl amide), tridecyl amide,
teradecyl amide (myristyl amide), pentadecyt amide, hexadecyl amide
{palmityl amide), heptadecyl amide, octadecyl amide (stearyl amide),
nonadecyl amide, eicosyl amide (alkyl amide), or docosyl amide {behenyt
amide). Exampk_as of desirable atkenyl amides inciude, but are not limited to,

palmitoolein amide, oleyl amide, isooleyl amide,'eiaidyi amide, linolyl amide,

8-
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Oleic 6.0 Linoleic 2.5 Examples of desirable alkyl amides suitable for the
present invention include, but are not limited to, octyl amide (capryl
amide), nonyl amide, decyl amide (caprin amide), undecyl amide dodecyl
amide (lauryl amide), tridecyl amide, teradecyl amide (myristyl amide),
pe’hr{%? ' &%ﬁ‘}édn%i é%%”%&ﬁk% Atwbie PApHIRTRyI ey ABptad ey acid
anfitiieoctadecyl amide (stearyl amide), nonadecyl amide, eicosyl amide
(alkyl amide), or docosyl amide (behenyl amide). Examples of desirable

alkenyl Qi ' re_not limited to, palmitoplein amide, oleyl
amidefgisg%%q& awr%%"reﬁ?alé% galrﬁ]l!(?g,s IlﬁopTyfaa{t iae'(,j g fanrts)lée"fflj amide.
PrAfEAIRT IS ARGPo RRENr siaees & ebBoRatesit Naty! 468, 7aide.

Trerpliemarationtef biydiaaatyl @ntidesifam i asit 88terS @Rnce.
alkanolamines is described, for example, in U.S. Patent No. 4,729,769 to
5 ¢ gcpt et I.,tthe ﬁclosure of which is incorporated herein by
reference Ih the delohd SR5SF ke frtrardiate invdrradngemide,
hyriesigrslindhridist sted iceddintbe ditstske is adtectegbwityialiey/leng:
oxienacltuend e, whichis adfcleddp/be gurasafpiL amide, s
d%rlved 1;rom %glgalk lene group having from about 2 to 5 carbon Stome”

Preferably efe SRS Seluefstrhnimallyig esisiéting of
eﬁ@@@d@eﬂmm@wmeg butiieleoxides gndentylenegxide.
Etudra oxide, and pomisneiidesae. aticiRdy Prsfsiied. In addiion
mixtures of alkylene oxides are desirable in WhICh, 0 efa/mp e, a mixture
oPS#% E%Hé( B S0 Briiate By R Ayl anseexidao At thesiaibjtdne
oxitlistadelustechpipdrocarhybarmitie ehthex ke saBLEBHNYAB IBKIANay be
resReGHS MalRS 5%%%9%%%%%@ ﬁ?d%%a%%)( abr%i 59 thnetgr%sent
invention. A respective molar ratio of from about 1'5 to 51 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
hydrocarbyi amide will be in the range of from about 1 to 30 moles 6f alkylene
6xid_e per 1 mole of hydrocarbyl amide. More preferéb!y, the range of from
gbdut 2 to 20 moles is particularly desirable. Most preferably, the range of
from about 2 fo 10 moles is most preferable as a molar range of the alkytene
oxide per mole of hydrocarbyl amide.

Preferably, the alky!ene oxide-adducted hydrocarbyl amide is derived from an
alkylene oxide-adduction reaction involving a bbconut oil 'fat.ty acid amide with
eihyfene oxide and propylene oxide. However, the alkylene oxide adducted
-hrydrocarbyl amides useful as fuel additives in the present invention can be
also a mixed product wherein various types and different moles of alkylene
Voxide and can be adducted to various types of hydrocarbyi amidés. Most

preferably, the alkylene oxide-adducted hydrdcarbyl amide is derived from an

9
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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 alkylene oxide
per | mole of hydrocarbyl amide. More preferably, the range of from 20
abélit2te 20dnvigd igipamicatanyidesitab e civostpréferably;dheridngetiof
fromaheiie2:1@140 moles is most preferable as a molar range of the
alkylene oxide per mole of hydrocarbyl amide. Preferably, the alkylene
oxide-adducted h carbyl amide is derived from an alkylene
ox.E%eaftﬂ’ah%tEBdfréa‘cﬁfﬁ?f‘ﬁ%\%&f/ the RresseBicolisaty abissarideingthe2s

ethyiene mxjoledants dropydenerexisian b ayenets thesatode a8 A rioys

invention can be also a mix UC'[ W erein various ypes cgﬁ?érent

mdlEy’ Bﬁawéﬁ%%%@aéﬂ@ﬁa%ﬁ Pehsderiweuod abos isss efmine by-
hygrodartsyhapides.théasinpoetasabiyotheinlkylenr.eyise-rdeurisdamine
N e P e g

involving a coconut oil Tatty acid ami JleH & SR n AR
sté ey prodeds Bﬁhéep?ggéﬁ‘tqwﬁmﬂ)ﬁﬁrﬁmw@@@é@m wiitly Waderamine

10 bysprtiducter) nitheteodseafitiarsasionsdeseihefahave el 5

20

25

30

a be orr dth tma ave an adverse affect on
fu%%%?ﬁ%%rt?g# Ssi:'iygs ems 3%’ |scusse erh ”p BRMIGIBRIGA LSS FrRede

a ﬁfé’?}gﬁfﬁr%mﬂﬂ@%dwénnpmésr@m dffdmﬂhmmbﬂannae@@kaxytated

diethanoiamined @mmtétuﬁesetb%r@@&b@ RAHHGH S RABGEIR isRiqRoxylated
d@mg‘r&%gml laﬁ atamln rod ct may be effectively removed by

extraction wit Water To aC|d|c W RISIC PN Rer eah iRty indrg srieastine
orpé%ﬁﬁﬂﬁﬁwﬁtmﬁrﬁi%ff@@fveph@kaMQ fihtatiomthanighsalisiobtiie supports

watmhmamm@wmﬁgagm%léﬁ B RResium silicate (Florisil®,
Magnesol®). Preferably, the process of the present invention will utilize
extraction with water, water containing inorganic salts, or a combination
thereof. The effectiveness of the extraction is influenced by the number of
washes, quantity of extractants, i.e., water or water containing indrganic salts,
used with each wash, temperature, length of extraction, etc. Typically, the
alkylene oxide-adducted hydrocarbyl amide would be extracted with a
water/sodium chioride solution at a temperature ranging from about 5 °C to 95
°C, preferably from aborut. 5°C 1o 50 °C, more preferably from about 5 °C to
30 °C for atime ranging from about 10 to 120 minutes. The final alkylene
oxide-adducted hydrocarbyl amide obtained after this extraction step will
typically have less thah 2 wt %, preferably less than 1.5 wt %, more preferably
less than 1.0 wt %, of amine by-products, particularly alkdxylated amines
such as propoxylated diethanolamines.

-10-



derivations of sodium, lithium, potassium, bromine, chlorine, iodine,
acetate, ammonium and sulfate; more preferably, sodium, potassium,
chlorine, ammonium, and sulfate; and most preferably, sodium chloride.
This extraction 15 procedure is more effective than using filtration through
gnesium
88 e y ; the present
invention will utilize extraction with water, water containing inorganic

saltseqirascommiaationrihrseeliathes Tactivangss. gfihs gxitagtion is

ianh %?gggﬁp Egpne[ Al rg&er ?f 2(% washes, quantity of extractants, i.e., water
or Water containing IHOFGANESsaIts “U€eh Rtk dae vversr Udhieriatrbed
lerffPvBfeRpieddry, e Dypicallytheralkylanecasige mddugtagn about 1

5 hyely 9@&1‘%%@"!9#@@%9'@&@ eﬁi@[ﬁ‘@t‘ﬁgé’(\f’m(ﬁeé’v ﬂ’iSFéSg%g?%b ér/l ! r(raldeab ut

sogjpogbatgﬁtemcgg ature r%r#glng from about 5Cto 95 C, pr fera’BIy rom
about 5 C 10 ANOFEpPATETAH) amolbydtasertty emide. Ahisriyiane
rafgivRy It tsdurdiosmbiPamideutesnd hesfiredmlkylensoxidasasiducted
hyglaaiayliamide mgtﬁjm,@‘t@;g@@gxtraction step will typically have
less than 2 wt %, preferably less than 1.5 wt %, more preferably less than
1.0 wt %, of amine by-products, particularly alkoxylated amines such as
propoxylated diethanolam§hes. 30 (,J(DWT@)e Ajlf)élg_m:&xjg%-Adducted IT
drocarbyl Amide The, present invéntion frther relates to an alkylene
oxide-adducted hydrocarbyl amide having less than 2 wt % of amine
by-products as described above ppepamg-bythe processof the present
invention, having from about 1 5 to 30 moles, preferably from about 2 to
20 moles, more preferably from about 2 to 10 moles, of alkylene oxide

10 X518 of hydrocarbyl amide. The alkylene

15

20

R s a hydrocarbyl group having from about 3 to 29, preferably

from about 5 to 23, more .preferably from about 5 to 19, carbon
atoms:

R’ is a divalent alkylene group having from about 1 fo 10,

preferably from about 2 to 5, more preferably from about 2 to 3,
carbon atoms;

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

¢ and d are independently O 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 hydrocarbyl group, R, is alkyt or atkenyl, more preferably, atkyl.
-41-
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oxide-adducted hydrocarbyl amide having less than 2 wt % of amine by-
products will have the following structure: 0 /(R-O)-(R"-O)e--H R-C - N
(R'- O)d (R"- O),- H 10 wherein, R is a hydrocarbyl group having from
abgut 3 to 29, preferably from about 5 to 23, more preferably from about
5 {0 T4 Abb 6 "SbE R IR R eyt ARy bGP NEviG froRh ddut 1
to the, teBipredgrablirnorasabout @tei 5] mae preferablyrfrom abautr2te 3,
ca yRidsadivalent al r ving fr. t2t05
M AR AU S AT
or I°BRIHBIPESth are 1; and 20 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 hydrocarbyl groupgRaigrlied or alkenyl, more preferably,
alkyl. -11 Preferably, e and f are independently integers from about O to
15, such that the total of e plus f ranges from about 1 to 30. More
pré@mw@aﬂd‘%m%@ﬂ%ﬁﬁ@ﬁﬂ%m@@Wmﬂ UL dERTe A0
thé&trthesotaliafle plusrfagagesnfcom aboubdite:3R. BENANPLEES The

inyeatian Wil bs fushar Jusiaed by, thedollqwing examples, which, st
Exampie 1

The following exampile illustrates a typical process for preparing the alkylene
oxide-adducted hydrocarbyl amides of the present invention having less than

2wt % 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 to about 150 °C for about 4 hours. At the end of the

. reaction time, the mixture 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 Propoxylated Cocoamide-DEA

in a typical preparation of propoxylated cocamide-DEA, 2000 g of cocoamide-
DEA from Example 1a is charged to an autoclave equipped with stirrer and
hot oil cooling jacket. Then 37 g of potassium hydroxide Eé added. The
autoclave is heated to about 120 °C and vacuum of less than 30 mm Hg is

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

12-
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forth particularly advantageous method embodiments. While the
Examples are provided to illustrate the present invention, they are not
intended to limit it. Example 1 10 The following example illustrates a

typﬂﬁa&wa@e@m@spremmgtm&eﬁ'k%’%%eg 8%& Sp%% Qgehpgd rggafb ler
fthefo 1eiésent invention having less t

by pro Eucts ?erﬁgFg?Bhgé?oﬁB’é%tﬁﬁ\ﬂﬁ?LﬁEﬁ@%saaﬁééﬁ‘éqmﬂywwnh
a MechEniea st rdasnusthermaneterwasadeedo 12006 grams (g). of

meﬁwb@@@q@tﬂw&i pyathyl e&@n@%&%ﬁ%%i’ék é(w&'}lg éhiﬁeoﬁ(?é WL %

glyﬁer‘géf C')I'nhe % ({)f diethanolamine (DEA) was € mixture
was heated 16’ abou & hPapsitF heliiepikelieanain e Aeadtidte

tirde \the r@f&ﬂ@?@f@@baﬁﬂ to@ttutn PEIErand stippedURder vacuum at
alpkt A2 auprilg to remove methanol. The DEA content of the 20
product was less than 2.0 wt %. 1 b. Preparation of Propoxylated

Cocoamide-DEA In a typical preparatlon of propoxylated cocamide-DEA,
2000 g of céé@gﬂﬁéi%% Kamiplefhias ch iBart@utoclave

equipped with stirrer and hot 0|I cooling Jacket Then 37 g of potassium

hydr | ed The 25 a toclave |s heated to about 120 C and
%%%@9% S e Ao Biuater e
Alter

ringing ‘%ﬁ%aé?ﬁ&a%%"i 9D hfviyspReEiciprasuRensimir bytae,
18@@%%?8591@% ey dtied dvevirabo O DBANS AT tFagion is
céfpleted ambit 6 holnsiafter thetpsoppenswaxidads dipishedchaiging.
mmauamda\/ze}tsm@@dﬂ%@b@tﬁ@%@@ﬂ%fb‘?m@%&%&r'.TA Ogéﬁ‘?nb)%or
tmmgd@%F&fé@ﬂﬁwa@Q@g\{)&Wd \ﬁ!’% hgﬁr%}?( L}#rle : 88%1?@5% allowed
BCH%%FJM?ISJ FYI1 hOES: d%tev\l)gt aqlueous gtlwgsg was removed. The

organic phase was washed with water and saturated sodium chloride one
‘more time and phases separated. The second aqueous phase was removed
and combined with the first aqueous phase. The organic phase was rotary
.evaporaied at about 95-100 °C under vacuum of <30 mm Hg for 30 minutes
or until 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.

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 to 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 chioride solution.
After mixing for 30 minutes at 20-30 °C, the mixing was stopped. The phases
were allowed to separate 30 minutes. The bottom aqueous phase was
femoved. The top organic layer was washed with water and saturated sodium
chloride one more time and phase separated. The organic phase was rotary
-13-



25 wt % propoxylated-DEA (PO-DEA) when determined by gas
chromatography. Example 2 (2_ Washes With Water/Nag, Toluene 80 C)
To a flask equipped with a mechanical stirrer and thermometer was added

10 200 g of propox d amide-DEA prepared in a manner similar to
e 7 S ioe Pan g A POLDER oSt

ab?iﬂ? SEPPSH Al w20 wek eIl araltredik e e atiusdr?0 g of
wdtéerBEAbeutesd v antcrt 8y refisaturfted sbditrBchiaridecssiition 4
After ¥nixing for 30 minutes at about 80 C, the mixing was stopped. The
phases were allowed 15 to separate for 30 minutes. The bottom aqueous

5 phase wasrempned (e prganicapbase Nag YIsheshwifl watgr and

10

15

20

25

saturated sodium chloride one more time and phases separated. The
sei:ond aqg gousGFhase was removed and combined with the first
aqUSOEL BRALE CHEBPgihic prRe RS Raryesvarstidakamationt
954G Cramte: vasuured P3d Ryttt dec30minpes wihar ginfilalief the
tolbienc. a0 walerdodlie QBRI PR Nas amaued, The, Stippes

product was weighed and analyzed. The water so ?u\g?e tion o
aqb 8 tg%tﬁa[\é% id9aI30 %%E%Wtﬁ@l@ﬂe&ée@téeggm & qxqwdar M{Ui’él
extrddlion dpparatus. The PO-DEA content was effectively reduced from
about 23.2 wt% to about 1. 6 wt % as determined by gas chromatography.
25 Exampllex% W C No Solvent Toa
flask equippea wirtt rometer-was-ddded 200
g of propoxylated cocoamlde-DEA preferred in a manner similar to the
prﬁt@dm@de@cdb%@bmﬁama&pbmdaéwmeao?&&ﬁé%&m%
about e r aturat d sodlum chloride
sgﬁﬁr o § %?%)%Zttegrnr%g(%ng %‘%Smﬁ%%ga (gg)eé‘g ger?r ¥y (ridieced
6%B@d ey ﬁﬂé&%&“vrfere allowed to separate 30 mrnutes The bottom
aqueous phase was

Comparative Example A (Removal With Maanesium Si!icate)

To a flask equipped with a mechanical stirrer and thermometer was added
100 grams of prepoxylated cocoamide-DEA having a PO-DEA content of
about 2.8 wt %, 15 g of magnesium silicate (Dalias Company Magnesol HMR-
LS), 1.5 g of filter-aid (Celite 503) and 5 g of water. After mixing for 2 hours at
95 °C, the m.ixing was stepped and the product was filtered and analyzed by
gas chromatography. The PO-DEA content was only reduced to 2.3 wt %.

Comparative Example B (Removal With Magnesium Silicate Without Water)

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

Comparative Example C (Remaval With Magnesium Silicate at | ower

Tempe_rature and Without Water)

{]4..



removed. The top organic layer was washed with water and saturated
sodium chloride one more time and phase separated. The organic phase
was rotary -13 evaporated at about 95-100 C under vacuum of <30 mm

I-lg. for 30 minutes. The stripped product was weighed and apalyzed by
o g The BEISER GG WA ESRHGBIg TeaLeed rom
abbtit 28 Dwb wotdeabyias 164 usrdi BBxkihple 4 (Lower PO-DEA
Content, No NaCl. With Solvent) The procedure of Example 4 was

performed as deggrbed,n R 2 RRXGEPh RN was ysed.
. Propoxylated cocoamidé- with 2.8 Wit % PO- was Water washed.

i0

15

20

However, the water washing was done with solvent but without NaCl. The
POGH R $oftEirnra s difedivenpnsdlisbidelr ont 2t8 Wiothe 0 wa s Blvecss

Expenplefuokleitéer debhide Content Ng NeeLitonselyeabof Beduacsdure

of EX le as peyfor as described in Example 2 but with no
oo B KRR T A i o e e B e B
2 BRINg0tesc D maethand o pipduative Hitemsdl el (Relnmbby\bts
MagorsitgrSiigatend »a-fiask eruinpad willhasngehanica) siyser and
thermometer was added 100 grams of propoxylated cocoamide-DEA
having a PO-DEA content of about 2.8 wt %, 15 g of magnesium silicate
(Dallas €& WA agmedBREMIRIN SVICa Be) aF ERERAIE R4B03) and
5 g of water. After mixing for 2 hours at 20 95 C, the mixing was stopped
anghihearsodictunp bitered and a0aluzse-by T9RTENINEALBHIaRMY, T he
P%zia(% o tent vg/as only reduced to 2.3 wt %. Comparative Example B
(Fsemoval ith Ma@‘nesium Silicate Without Water) Comparative Example
A was repeated with no water addition. The PO-DEA

Comparative F (Removal With Silica Ge! at Lower Temperature and Without
Waten)

Comparative Example D was repeated at 50 °C and without water. The PO-
DEA content was reduced to 2.2 wt %.

Comparative Example G (Removal With Acidic Alumina)

To a flask equipped with a mechanical stirrer and thermometer was added 75

g of propoxylated cocoamide-DEA having a PO-DEA conteht 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 ahd

analyzed by gas chromatography. The PO-DEA content was only reduced to
2.2 wt %.

-15-
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content was reduced to 2.0 wt %. 25 Comparative Example C (Removal
With Magnesium Silicate at Lower Temperature and Without Water) -14
Comparative Example A was repeated with no water addition and at 50C.
The PO-DEA content was reduced to 22 wt %. Comparative Example D
(Removal With Silica Get) To a flask equipped with a mechanical stirrer
and the@oameietwasasged V5 &@al prapeilated caseamidesBEA
having a PO-DEA content of abp t 2 te %, 11.3 g of silica gel and 3.8 g
of water. After mixing for 2 hours a e mixing was stopped and the
product was filtered and analyzed by gas chromatography. The PO-DEA
cdriteradkcohkp reria et s Znoatedhat SO Atharad ROERe ot \With
SitiguéealiatLowes,Temperature) 10 Comparative Example D was
repeated at 50C. The PO-DEA content was reduced to 2.5 wt %.

- Comparative F (Removal Wlth Silica GeI at Lower Temperature and

Without WateR ' G uEYE NP Vigh & isd\&td30 C and
without water. The PO- 15 DEA content was reduced to 2.2 wt %.

Cwma&ﬁ%&&m%@d&%@%é{g@ ARIGIG AlUmRIRR) L0, flask

anical stirrer_and thermometer was added 75 ¢

ec
e D o B ) SPOTbRA a6 it bt
W@éﬁ'ﬁl%@g%f@ammcralmmmwmrf ActivatedBrockmapredmphdten,

mmng RArok Ashais -2l t { L
fl|£(]-2‘r rd ang an?l ze%gb%/ég@%ﬂrn%a}%%ﬁgp%@g%%}?géQ[?ngf?(]:goHrfl ent

e68d888 {2 ZZW

8 e
was O

Comparative Example J (Removal With Oleic Acid at Lower Temperature)

Comparative Example | was repeated at 50 °C. The PO-DEA content was
reduced to 2.5 wt %.

-16-



%. -15 Co~arative Example H (Removal With Acidic Alumina at Lower
Temperature) Comparative Example G was repeated at 50 C. The
PO-DEA content was reduced to 2.2 wt %. 5 Comparative Example |
(Removal With Oleic Acid) To a flask was added 50 g of propoxylated
cocoamide-DEA having a propoxylated diethanolamine (PO-DEA)
content of about 2.8 wt % and 5.0 g of oleic acid. The mixture was mixing
for 1 hour at 100 C. At the completion, the mixture was analyzed by gas
chromatography. The PO-DEA content was 10 after the treatment was
2.7 wt %. Comparative Example J (Removal With Oleic Acid at Lower
what € RgLaiHe) Comparative Example | was repeated at 50 C Th_e

O-DEA content was reduced to 2.5 wt %. -16 What is claimed is: 1. A
process for the preparation of alkylene oxide-adducted hydrocarbyl
TamideschevingttessrthanBontFoaiiylbve byipredidciaesaigipios@s6amides
CORRAIRINGs ShERPEUING Al e G5 D faY-acl %5?{)@%%%%&‘)"!%{ alkyl ester
with ammonia or a mono- or di-hydroxy hydrocarbyl amine to fofm a
hydrocarbyl amide; b) reacting the hydrocarbyl amide with alkylene oxide;
and cpexteacting ate: prédutttof advitfaltatariddoidic allatiersier with ammonia
water-coiaining,dn ' gé}g!h)' ' .
temperature fromdagé%?g%ﬁ%é%@c%to yielg}gﬂ%}é)?lseﬁr?g o@(ﬁ?gadrg Ej'c:?é‘Hde‘

hydrocarbyl amide having less than 2 wt % of amine by-products.
b) reacting the hydrocarbyl amide with alkylene oxide; and

c) extracting the product of b) with water, acidic water, or water-containing
inorganic salts or a combination thereof at a temperature from about 5 °C
to 95 °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, wherein the fatty acid is a C4— Cy4 fatty acid.

3. The process according to Claim 1, wherein the fatty acid ié a Cg — Cyq fatty acid.

4. 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 éiaims, wherein the lower
alkyl group on the fatty acid lower alkyl ester has from about 1 to 6 carbon

afoms. -

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

acid lower alky! ester has from about 1 to 4 carbon atoms.

-17-



2. The process according to Claim 1, wherein the fatty acid is a C6- C24
fatty acid. 3. The process according to Claim 1, wherein the fatty acid is a
C6 - C20 fatty acid. 4. 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 the lower alkyl group on the fatty acid lower
alkyl ester has from about 1 to 6 carbon atoms. 6. The process according
to Claim 5, wherein the lower alkyl group on the fatty acid lower alkyl
ester has from about 1 to 4 carbon atoms. -17 7. The process according to

Llaimg ' - n e, fatty. - agid lower alkyl ester
has frfg\g%%ﬁg%%?gl%&alfgoqgaﬁ%%riygép%ﬁgw prgjggéé%ag(gégiaﬁﬁog to}/e:?a%ﬁyl

whetdihirgTallgrssianiesdion ahagtiye s@b® tAeprocess according

to any one of the preceding claims, wherein the mono- or di-hydroxy

d1ydrecaskyanipedeireles e from e AroHR Snsisiing géte%%wg{@gpe’

dietggnplamine, propanolamine and dipropanolamine.’10. The proces
accorcﬁng to Claim 9, wherein the hydrocarbyl amine is a di- hydroxy
hydrocarbyl amine. 11. The process according to Claim 10, wherein the

oli-hpeks pxycayd easaray ARG/ 1S ndisiianglanaigy Lain NeRQERSE:e mono-
accordir é? Cl im 1bwr|[1)91re|n.the h (?roc%? | amide is a coconut oil fatty
acid amﬁe.i’%y.%ﬁhéop?o s%mé'&%é??(%%SCfS é%‘&%%?ﬂ%’&&?ﬁ‘%ﬁ@'&%nut
oil ity stanimidieibaopiaiiied biotreekastiornof dggopanaifatey. acid or

lower alkyl ester and diethanolamine. 14. The process according to any
16.”erﬂ£‘;!1%&%%0&958%i%'&'é%‘%:é".’r'i‘}esﬁ?\!v%r#%r? lhglﬁggrocarbyi amine is a di-

hydroxy hydrocarbyl amine.

11. The process according to Claim 10, wherein the di-hydroxy hydrocarbyl amine is

diethanclamine.

12. The process according to Claim 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

diethanolamine.

14. The process a(_:cord'ing to any one of the preceding claims, wherein the alkylene
oxide is selected from the group consisting of ethylene oxide, propylene oxide,

butylene oxide, pentylene oxide, or mixtures thereof.

15. The process according to Claim 14, 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 prbpylene

oxide,

_1 8_



oxide is selected from the group consisting of ethylene oxide, propylene
oxide, butylene oxide, pentylene oxide, or mixtures thereof. 15. The
process according to Claim 14, 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. -18 17. The process according to Claim 1,
wherein the alkylene oxide-adducted hydrocarbyl amide has from about 1
to 30 moles of alkylene oxide per mole of hydrocarbyl amide. 18. The

progessyssslingdaitlpieddmvhersiidnaikylens.oxidgesadaicied
hydgogeg%%a@%edh S frpm a%;)%lﬁgz to 20 m?les of alkylene oxide per
mol& 6t Ry drocaibyl amidem 19 the [oodBe'aR oA RS etidfpegmole of
whergreeaebiligyiide oxide-adducted hydrocarbyl amide has from about 2
to 10 moles of alkylene oxide per mole of hydrocarbyl amide. 20. The

ro ccarding t i \Wwherein the alkylepe oxide-adducte
R o B R S oA i
amiderrtrtetifidR e deBrabridn@brigesef aienecrids prigorting
to amyianramithampkeceding 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 | to 20, wherein the temperature of the

1B et BatREBEI R daan8uvBeretp the akgsnamedssddysted
accoydingatdyhmynafechat therpatceting diaims cwhessiydhe aliidene mole of
oxigeaddusipd hydrocarbyl 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 oxide

20. The process according to Claim 1, wherein the alkylene oxide-adducted

hydrocarbyl amide is derived from the reaction of a coconut oil fatty acid 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 hydrocarbyl 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 oxide-

adducted hydrocarbyl amide has less than 1.0 wt % amine by-products.
25. The process according to any one of the preceding claims, wherein the amine

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

mixtures therebf.
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adducted hydrocarbyl amide has less than 1.0 wt % amine by-products.
25. The process according to any one of the preceding claims, wherein
the amine by-products are at least one of diethanolamine, alkoxylated
diethanolamine or mixtures thereof. -19 26. The process according to
Claim 25, wherein the alkoxylated diethanolamine is propoxylated
diethanolamine. 27. A product produced by the process comprising: a)
reacting a C4 - C30 fatty acid or fatty acid lower alkyl ester with a mono-
or di-hydroxy hydrocarbyl amine to form a hydrocarbyl amide; b) reacting

drocarbyl amide with alkylepe gxide; and ¢) extractjn tgep oduct of
2 e R B R hsiee Shlbcgplerne
corpisipRdH tH el t@rfperature from about 5 C to 95 C to yield an

alkylene oxide-adducted hydrocarbyl amide having less than 2 wt % of

mj - uced by the process according to
2%Iaﬁpr§r gg?%%%é?ég %grﬁgpgé% ?sg %8(@%@,83% fatty acid. 29. The product

produced by the process according to Claim 27, wherein the fatty acid is
a C6 a)Caepfditng aditl.-30;, Thity prod vttty duceidvayr thikypeagesaiecarshiog or

to Claim &%ggézeﬁyﬂwh?caﬁ%?va%iﬁei?o%ﬁﬂ%%LS@%@CA%%- The

product pro 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
aboubl te@-tagdba hrdrmeady! Thelprdttuekpaducsddypitle process
according to Claim 31, wherein the lower alkyl group on the fatty acid
lowe rc?lk&t?aségrr\gh %Se %pgéj &C% é?b% \%ﬂﬁb\.g&er, acidic water, or water-containing
inorganic salts or a combination thereof at a temperature from about 5 °C
to 95 °C to yield an alkylene oxide-adducted hydrocarbyl amide having

less than 2 wt % of amine by-products.

28. The product produced by the process according to Claim 27, wherein the
fatty acid is a Cg— Cyy 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 atoms.
32. The product prodlljc-ed'by the process according to Claim 31, wherein the

lower alkyl group on the fatty acid lower alkyl ester has about 1 to 4 carboh

atoms.
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atoms. -20 33. The product produced by the process according to Claim
32, wherein the lower alkyl group on the fatty acid lower alkyl ester has
about 1 to 2 carbon atoms. 34. The product produced by the process
according to Claim 33, wherein the lower alkyl ester is a methyl ester. 35.
The product produced by the process according to any one of claims 27 to
34, wherein the mono- or di-hydroxy hydrocarbyl amine is selected from
the group consisting of ethanolamine, diethanolamine, propanolamine

arks. dipsqpasotapiniicad.bihedsadiset produced by ChinPEICettrein the
accordingLaGIam R, IRETEIR W, NAPSRIA RIS 8@ B Psoxy,
hydrocarbyl amine. 37, The product produceé by the process according fo
Clairr?%f'%vherein the di- hydroxy hydrocarbyl amine is diethanolamine.
38. The product produced by the process according to Claim 27, wherein

the hdsqsae Araisle.é @m%omwgsf@eyo@&%qmasrn%%J&J&%Mﬂsﬁ

prodyced b%htqe%rocess according to Claim 38,"wherein the coconut oi
fatty aF e id ButAHRaRY 85 Feaction of coconut oil fatty acid or
lower alkyl ester and diethanolamine. 40. The product produced by the

prosemsascaidingta iy spenefslaims ;&mﬁ%@w%%&& akiens o
omdesl% %erI‘ected from the group consi tlr%g of ethylene oxide, propylene
uty

oxide’ erem the mono- pr.di-hydro ?Q{EV&?”{H&EO?%EFBH{&W the

ene oxide, pen er'ﬁ oxi8e,"8
proddEPpeoeinseting ehetiwoelesy s ctietlingdor@nmpad anvblensine thed
alkylensrepdaglimagiected from the group consisting of ethylene oxide,

36. The product produced by the process according to Claim 35, wherein the

hydrocarbyl amine is a di-hydroxy hydrocarbyl amine.

37. The 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 process according to Claim 38, wherein the
coconut ol 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 process 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.
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propylene oxide, or a mixture thereof. -21 42. The product produced by
the process according to Claim 41, wherein the alkylene oxide is
propylene oxide. 43. The product produced by the process according to
Claim 27, wherein the alkylene oxide-adducted hydrocarbyl amide has
from about 1 to 30 moles of alkylene oxide per mole of hydrocarbyl
amide. 44. The product produced by the process according to Claim 43,
wherein the -alkylene oxide-adducted hydrocarbyl amide has from about 2
to 20 moles of alkylene oxide per mole of hydrocarbyl amide. 45. The

progduet.pr. S rding to.Claim 44, wherein the
e ie AL e A > T8 s

alkylene oxide-adducted g/droca(
of allFlefneagasEmd BraREfscarbyl amide. 46. The product

produced by the process according to Claim 27, wherein the alkylene

oxige-prldpcied-nyiasaby, amide jsde @\5898&9%@5%@5?9&%{% the

coconut all fatty acid amide with ethylene oxide or propylene oxide. 47.

The PN P SCRIF LS e R e A EeOr R g B Ao ¢
46, whindimehaxidanpe mtleccbhidecextbgttiondef product b) is from about 5
C to 50 C. 48. The product produced by the process according to any one

of claims 27 to 46, whereip the temperature of the extraction of product b)
o T P L By e RO BBt B DR the
accoréihgetocangderrdgiciedry o biigmitierein flve alleyléricto 20 moles of
oxide mdacsaskbydsecady AmdeBas Jeamiian 1.5 wt % amine
by-products. 22
45. The product produced by the process according to Claim 44, wherein the
alkylene oxide-adducted hydrocarbyl amide has from about 2 to 10 moles of

alkylene oxide per mole of hydrocarbyl amide.

46. The product produced by the process according to Claim 27, wherein the
alkylene oxide-adducted hydrocarbyl 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 acecording to any one of claims 27 to
46, wherein the temperature of the extraction of product b) is from about 5 °C
te 30 °C.

48. The product produced by the process according to any one of daims 27 to
48, wherein the alkylene oxide-adducted hydrocarbyl amide has less than 1.5

wt % amine by—proﬁucts.
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50. The product produced by the process according to any one of claims
27 to 48, wherein the alkylene oxide-adducted hydrocarbyl amide has
less than 1.0 wt % amine by-products. 51. The product produced by the
process according to Claim 27, wherein the 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. -23

50. The product produced by the process according to any one of claims 27 to
48, wherein the alkylene oxide-adducted hydrocarbyl amide has iess than 1.0

wt % amine by-products.
51. The product produced by the process according to Claim 27, wherein the

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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