WO 2005/ 049550 PCT/ US2004/ 036553 METHOD OF MAKI NG HYDROXYALKYL AM DE
CONTAI Nl NG REDUCED LEVEL OF UNREACTED ALKANCLAM NE 5 BACKGROUND OF THE
INVENTION 1. Field of the Invention This invention relates to a nmethod for
produci ng a W@et0s8#5%bri cant additive conposition that PEBAISA0HE36ES3
decreased | evel of reactant conponents. 10 2. Description of Related Art
Fuel econony standards mandated by the federal governnment have resulted in
efforts by the autonotive industry to inprove the fuel econony of notor

vehi cl es. One wayEPIOE OFOAKING HEDROXYRIIOVL IAVINE COMTRINGNGri ction in

particul ar areas of RHTSUERDIIEVEICOY UNREACTEDALRANDEAMBEIS, pi stons,
rings, water and oil punps. A noderate decrease in the friction of these

comong&?&*bb@d;%ﬂmﬁﬁﬂ)mn a correspondi ng fuel econony inprovenent.

Ther ef as been an ongoing search for friction nodifier
conpositi on? thafhefﬁ'oflt Giﬁ%n%ﬁe friction in these key areas and thus
i nprove fuel’ econony. ar ous types of additives have been used as friction

et ere a?glwt%{%rg RS p P ARG S Shthe AR TN AR, BRGl oot iB or bk O

est er - am des. ‘HE el % No. 4,960, 530 di scl oses an exanple of a |ubricant
addi t i $entaipya d ?,"6??6 ley§l OfrearRERt BRI uce friction. Hydroxyal kyl anides have
been used extensively as fric n nodifiers. US. Patent No. 4,729,769

di 481 oses a2f at t PessEPUPI0H I%Féa?f]e{*@r gency additive which is the reaction

product of a C6-C20 fatty acid ester and a nono- or di ydr ox
hydr ocar bo n§1191 eggroRy. stapdards mandzieddhyt thafsderal gaygrmppgt kpve &Ség%bmzfﬂ)l‘gﬂbb}’ 84t i ng
oi | adapted for use as a crankcase |ubricant in internal conbustion engines
cont ai mutngrotivd infestiydmimprdue the guch reumemy of metdr yehigles cOet Wy Waedicefedler of
di et hanol am ne.

consumption is by reducing friction in particular areas of the engine, e.g., bearings, valve trains,

pistons, rings, water and oil pumps. A moderate decrease in the friction of these components will be

15  reflected in a corresponding fuel economy improvement. Therefore, there has been an ongoing
search for friction modifier compositions that will decrease friction in these key areas and thus
improve fuel economy.

Various types of additives have been used as friction modifiers. Some of the more
commercially and conventionally used friction modifiers are fatty acid esters, fatty acid amides and

20  fatty acid ester-amides. US Patent No. 4,960,530 discloses an example of a lubricant additive and
composition that can reduce friction.

Hydroxyalkyl amides have been used extensively as friction modifiers. U.S. Patent No.
4,729,769 discloses a fatty acid amide detergency additive which is the reaction product of a Cs-Cyg
fatty acid ester and a mono- or di-(hydroxy hydrocarbonyl) amine.

25 U.S. Patent No. 4,208,293 discloses a lubricating oil adapted for use as a crankcase lubricant
in internal combustion engines containing a friction-reducing amount of a fatty acid amide or ester of
diethanolamine.

Although the production of hydroxyalkyl amides as friction modifiers for fuel and lubricant

additives amongst other things has been quite extensive, most of processes for producing
1



Al t hough the production of hydroxyal kyl am des as friction nodifiers for
fuel and lubricant additives anongst other things has been quite extensive,
nost of processes for producing 1 WO 2005/ 049550 PCT/ US2004/ 036553

hydr oxyal kylWQ/98458¢ oduce a conposition that retains aPEAfYSAIMOBSIent age
of unreacted al kanol am ne, together with other undesirable residuals.

Cer t ai hyédydlky antidessprdése neompadsitonythhbiaplains anetes peserftagetfvorastedli f yi ng f uel
and lubricant additives with a decreased | evel and/or a zero |evel of

al kanohmahslemairgicpethee it otter alesikattd residiidy. efd@tam enidtusemsdrslddsize Agliraxyatigéous
to provide a process for 5 producing hydroxyal kyl am des with a |low | evel or
a zer 0,hf38as ®fictAnkAswtyaig fiel Aadiicaftesifival witls @tedrasstd 1eBUINMNRYa £dro TvEl of

I NVENTION It is an object of the invention to provide a method of naking
hydr OXWXI & H8/0r 1 RAMPAAYH] PhRerdiord) iAW AREPERARARIagRUSlo REvidd K pRELATIME.

It is a further object of the invention to provide a nethod of neking a

hydk ox ] Ldd 1 : I 3 tal yst.
R i e e A i e R L et A
a liquid engine fuel or |ubricant conposition containing a

frictiBﬁ@ﬁﬁ ifying or lubricity amount of hydroxyal kyl am de 15 conposition
t hat possesses a decreased | evel of residual allcanol aniine and/or residual
catalyst. In keeping with these and the other objects of the invention,

there is _provided a neth f reacting at |east one primary and/or
second E ION | east one ester or fatty natural materials,

optionally, in the presence of catalyst, to provide a reaction m xture

cont ai ni ng Ihiyarekiest ®ithe wyprtionde aravideagagthedriaakingdydrxpralkylamifei n t he

i nprovenment conprises, carrying put 20 the reaction of al kanol am ne and
estl@r icamphsition witbrciscrspsedilevebalsalkasplanies al silicate or treating the
reaction mxture with at |east one netal silicate, the netal of the netal

si | i cate beilhig adurtetrabjesf ofthoimyention, to Groyids ainethask of@raking d hyidroxyblkYhamiBer i odi c
Tabl e. Furthernmore, in accordance with the invention, there is provided a
met hod compoEikomyith al degebsbd level of residual catalyst.

It is still further an object of the invention to provide a method of making a liquid engine fuel

or lubricant composition containing a friction-modifying or lubricity amount of hydroxyalkyl amide
15  composition that possesses a decreased level of residual alkanolamine and/or residual catalyst.

In keeping with these and the other objects of the invention, there is provided a method for
reacting at least one primary and/or secondary alkanolamine with at least one ester or fatty natural
materials, optionally, in the presence of catalyst, to provide a reaction mixture containing
hydroxyalkyl amide and unreacted alkanolamine, wherein the improvement comprises, carrying out

20 the reaction of alkanolamine and ester in the presence of at least one metal silicate or treating the
reaction mixture with at least one metal silicate, the metal of the metal silicate being a metal of Group
1A, Group IIA or Group IIIA of The Periodic Table.

Furthermore, in accordance with the invention, there is provided a method of making a liquid
engine fuel composition or lubricant comprising a major amount of liquid hydrocarbon fuel or

25 lubricant and a minor amount of a hydroxyalkyl amide composition containing hydroxyalkyl amide



engi ne fuel conposition or |ubricant conprising a major anmount of liquid
hydr ocarbon fuel or 25 lubricant and a m nor anmount of a hydroxyal kyl am de
conposition containing hydroxyallyl am de 2 WD 2005/ 049550

PCT/ US2004/ 0%@3%3/049%8 ¥ ai ned from primary and/ or secondar YCAIUSANHPHAT3Nne,
nmetal silicate and ester, the hydroxyal kyl am de containing less than 0.5
W . pehbbeditieddtton bKmas aifdii’dieecolii&ai&lallﬁm)lﬁ)&ﬁ%éﬁll sii¢atdrand dkied, MMENEIERbITEYIE
primary and/ or secondary all canolam ne of the current invention has the

gener alantias Batt@ning 1&3NHRN\WEHE ipdreBti of alkublaxiyal | cyl of from 2 to about 10
carbon atons, or hydroxyal kyl ether -and/ or conbi nations thereof, and R is

hydr ogespT Al DESCRIPMAN OF ARBIVERTE@RbON, hydroxyal lyl of from2 to
about IO carbon atons, hydroxyallcylether and/or corrbi nati ons thereof.

Preferably, 'Eﬂé agg?};ﬁ/i/ea;@e 3} i) Al athirfd! cﬁ‘ltﬁ%adﬁ@e Bion s b gé gcilﬁﬂl.ane

et her, nost pr amne, alt houg er prina
sec nd nol F{%EF f ﬂij% 10
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but anol AR O BRRPAADY Ko T EeAEE k@%ﬁ’aﬁﬁ it f’dé‘irr“?ﬂnebicﬁﬁ R e 2%

di et hanol am ne, ropan ro anol amn u ol am ne,

di i sobd® &H‘E)‘r‘téﬁlcﬁrg éwwsnﬁﬁ%@wll#é? or GORbLRHPRY ?feo’g P{g?ﬁ? yafene groups
reacted_ wi th al kgxi des can be used, Exa | es of al koxi des are propyl ene

oxi de, adanglagyiee mlﬂareadla}kanqimrweeﬁrsdmli@%zma%e ThEogiRseRTaL b digthanehrpingnd/ or
secondary al |l canol am ne wi |l _ be dependent on the desired hydroxyalicyl

ani de, abirpugheotberaiiogery ped speprdary atkanslagtingsicrmrbe Yseandyliires of yargrus primary and

al kanolam ne to ester wll be preferably fromabout 0.75:1 to about 1.25:1,
norld pretadat alkdnolmindsean be ublized as welbEramplds dfprimarnerd seowtdanyradfamplablinesf r om
about 0.95:1 to about 1.05:1. 20 The parent acid of the ester can be a fatty
aci d der¢ wthandlamine, yabdpemalaniiag, ésopadpandatmine dmtanalamiize, isobutanadasiner oil, cocoa

butter, coconut oil, cotton seed oil, olive oil, palmkernel oil, palm
ker nel nf&hglehhmolardibleMutFethehol dite] diethano@die) dippbpanolames eedpeyphuol&aink) ower
oil, soybean oil, sunflower oil, tall oil, corn

dibutanolamine, diisobutanolamine, and mixtures thereof. In addition, alkanol amine groups reacted
with alkoxides can be used. Examples of alkoxides are propylene oxide, ethylene oxide, and butylene

15 oxide.

The amount of primary and/or secondary alkanol amine will be dependent on the desired
hydroxyalkyl amide, but generally the molar ratio of primary and/or secondary alkanolamine to ester
will be preferably from about 0.75:1 to about 1.25:1, more preferably from about 0.90:1 to about
1.10:1, and most preferably from about 0.95:1 to about 1.05:1. .

20 The parent acid of the ester can be a fatty acid derived from natural materials such as canola
oil, castor oil, cocoa butter, coconut oil, cotton seed oil, olive oil, palm kernel oil, palm kernel (olein),
palm kernel (stearine), peanut oil, rapeseed oil, safflower oil, soybean oil, sunflower oil, tall oil, corn
oil, butter, lard, tallow, yellow grease, blubber, herring, menhaden, sardine oil, babasso oil and
mixtures thereof. Preferably, the ester will be a fatty acid methyl ester or mixture of fatty acid methyl

25  esters, preferably, the parent acid of the ester is a fatty acid derived from coconut oil and the parent

alkanol of the ester is methanol, although any methyl ester of the above-described natural materials
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oil, butter, lard, tallow, yellow grease, blubber, herring, menhaden,
sardine oil, babasso oil and m xtures thereof. Preferably, the ester wll
be a fatty acid nethyl ester or mxture of fatty acid nmethyl 25 esters,

preferably, wdsopeqossat acid of the ester is a fatty aci dpdeigkmesodksam
coconut oil and the parent alkanol of the ester is methanol, although any

EectTZ ﬁ'sgabh #hedrab d‘?déﬁﬂov%te%@% dr RECAth] %”5% Gl %lﬁan\é%ﬁg LRy, o,
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or differe ttyaldstht are t ar ent Cld of ,.the ester. |f a fatty
acid |s°rl9§f£?ﬂ %YFVeac thaf aredt ﬁB?fﬁ%Haicgerf eteﬁtef afapyeaeidds ysed &k ne, the
reactlon@E’roducts then can_be fatty acid amde as 5 well_ as water. The

pr oces$opbinaian gt ester 49G Akrrmlamnige, Sheseastiop Pyoduets isa carbe ftty peid amidepse of
water to prevent unwanted side reactions such as the hydrolysis of the

est ér avadl asnvaler. (Ide arscgssafdheguehonvetion irreferablyicondngtediig fhe %m@aﬂwm toor
in conbination with the ester and al kanol am ne, the fatty natural materials
t hens elprezsntenwantedsidedcadivasipich s thie hiydrotygis ofthereater andtaeridetosicidrat atsahollve used
alone or in conbination with ester -are the sane as the sources for the

par ent aatdhe Iohdditien, @stead ©f)| ar &1t edntdbaios withfthaesid afidslkynotemting, dhe faty astizl | s
used alone or in conbination with the ester and al kanol am ne, the reaction

pr oductifatémedthemBelP& daa bt yisalC iBkamples 6f Ay nethial Mmateflhly dRf ¢dh belhed flopcadss of
the current invention is preferably conducted w thout glycerin. The parent

aci d ofcolfbemaBish YithGaRt ak fise daf@nk alRaUircds foPthe Padht 27 of Gy AR Mt Ehoaddirlhe
parent al kanol of the ester contains froml to about 10 carbon atons. Fatty

acig eshey ﬁataaﬁmmﬁms hsedeamrw aSSonfittioh fvdnﬁ%é?éfe? Qawa{meﬁm%lgé RUEIRA
nonogl yceri des, 5 digl ycerl des and triglycerides, as well as st rai ght

h d
chain ﬁﬂé&?ﬁ%&%ﬁé&caﬁ% %ﬁ 7 e fél\é% Regs ggéegﬁefﬂx@ m_ces%’faﬂﬁ@%{edsr&g o

esters are al so conte atty ste yITEI’IC
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be present IFrr:]frtgall ag?lle?tgrsra?é llcnf())wcgyzc to%lné(o%]pcz)llssaergte?l e(s gargo%(ty 1c acai' S 591%}51 (a:tsr llnggg glycerides,
15  diglycerides and triglycerides, as well as straight chain carboxylic acids that have been esterified.
Polymeric fatty acid esters are also contemplated as fatty acid esters. 'Examples of polymeric fatty
acid esters are ester based on dimer and trimer acids like Arizona Chemicals Century 1156, Undyme
14 or Unidyne 60 and Unigema’s Pripol 1017 or 1006 and similar type materials. Various
combinations and mixtures of the above-described natural matter can be used.
20 The amount of ester will be present in a molar ratio of alkanolamine to ester as described
above.
The parent acid of the ester used in the current invention is generally made from a fatty acid.
The fatty acid used to make the fatty acid ester and preferably the fatty acid methyl ester can vary
depending on the desired fatty acid ester but can include acids such as, butyric, caproic, caprylic,
25  capric, decenoic, lauric, cis-9-dodecenoic, myristic, myristoleic, cis-9-tetradecenoic, pentadecanoic,

palmitic, palmitoleic, cis-9-hexadecenoic, heptadecanoic, heptadecenoic, steric, oleic, linoleic,
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above. The parent acid of the ester used in the current invention is
generally nade froma fatty acid. The fatty acid used to make the fatty
acid ester and preferably the fatty acid nethyl ester can var endi ng on
t he desiredMO2095048%50d ester but can include acids such BsI/U 9WP§

caproic, caprylic, 25 capric, decenoic, lauric, cis-9-dodecenoic, nyristic,
nyri st dineleaic, ddisellict ﬁhyademdb,monmmhbearadﬂdic,,cis-@,a:lism I-ieircosepa'b,m tol ei c,

ci s- 9- hexadecenoi ¢, hept adecanoi c, heptadecenoic, steric, oleic, linoleic, 4
VO 200%{3450icPETd 52001, A3aEEMic, kicombeattdenoic) behemio) etiidic, ddtdrudiemiy/st eari c,
nonadecanoi c, arachidic, cis-9, cis- 11 -eicosenoic, eicosadienoic,

ei cosatyld enps ,m- d@:roggﬂéhﬁeml@,,do%s@mamm HERbs, JaabeBhsic afd hhisttéres thereof.
docosadi enoi ¢, 4, 8, 12, 15, 19- docosapent aenoi c,

docosapexaeng GhhdlRARhE b6l AsORRARI Gptﬁ)ﬂgllﬂﬁﬁélﬁl‘%&n%‘@f &eflyst The  catalyst
al kanol am ne and ester can be reacted optionally in the presence of

cat g yt%Em g,;r PI% ‘%’]@&ﬁ{é‘ ?f\ﬁ/ corRe 961@3?1@ n?ulﬁbfe@@lrveﬁt@ ng@&%l s"ﬂ: Elua{any
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preferably Iutlon of fr.om about 1 to about 100, nore refera y fro

Bbout . T8 s ER IR et t i PreR a}%wwewass%to N L Y

percent of catalyst concentrate in solvent. Cenera a basic catal yst

wi || bds prgEeaab mécriufael %ﬁﬁ%@hﬂ#&wﬁﬂ 109y @@W&reeea¥Yaf¥ve@bO%ﬂ8ﬁ%¢babt§ﬁ adnet al

al | coxi de catal yst. | es of suitable netal al koxide and carbonate

catlll ygmast p@fﬁreibhx:frg@eab@e Qo abeut 38 ¥yt crercentsyd ¢ ptalysteqonestitige, in selaeninCprapbix rde,

pot assi um net hoxi de, potassi um et hoxi de, potassi um propoxi de, sodium or

pot assibasic bathlyxti vdﬁ,besuecti, wnehoas apetkaxide mapimnatethalyﬁt, seedkrebty ermqlxb tlkesidem

hexanoat e, 15 sodi um carbonate, potassium carbonate, cesium carbonate,

cal ci uraabisb dhahplesif swirdbla e b koddetaad carbaratelmatystdan dtcdudersddininxheth@dde,

thereof, wi th sodi um net hoxi de being nost preferred. The anount of netal

al l coxIsd@iuﬁlreﬂwdbpmﬁ@needp@kmxpdmsblbmtirmhdm@ pisaiupt éthedidle/ pefa'éseﬁﬁ prbgoﬁtr@,u nt
a

which can vary greatly but will preferably be from about 0.05 to about
1. 00, nBEiRmYrgbREaRhbutdxdB, b oPpotasif RRG¥de GodRm or potassium hexanoate,

15  sodium carbonate, potassium carbonate, cesium carbonate, calcium carbonate, strontium carbonate,
barium carbonate and mixtures thereof, with sodium methoxide being most preferred. The amount of
metal alkoxide or carbonate catalyst will be in a catalytically effective amount which can vary greatly
but will preferably be from about 0.05 to about 1.00, more preferably from about 0.25 to about 0.75
and most preferably from about 0.40 to about 0.60 wt. percent. In addition, organic catalysts such as

20  tetraalkyl ammonium hydroxide can be used as well as Ethyl di- isopropyl amines, Hunig’s Base
(diisopropylethyl amine), DBU(1,8-diazabicyclo[5.4.0] undec-7-ene), DBN (1,5-diazabicyclo[4.3.0]
non-5-ene), guanidine, Penta methyl guanadine. The amount of organic catalyst can vary greatly but
will preferably be from about 0.05 to about 1.00, more i)referably from about 0.25 to about 0.75, and
most preferably from about 0.40 to about 0.60 wt. percent.

25 The current invention employs the above-described reactants for producing a hydroxyalkyl

amide composition in the presence of at least one metal silicate or treats the hydroxyalkyl amide
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and nost preferably fromabout 0.40 to about 0.60 wt. percent. In addition,
organi c catal ysts such as 20 tetraal kyl amoni um hydr oxi de can be used as

wel | as Ethyl di- isopropyl am nes, Hunig's Base (diisopropylethyl am ne),
DBU( 1, 8- di awamoeywabssp5. 4. 0] undec-7-ene), DBN (1, 5- di azakGyeA0es036533 0]

non- 5-ene), guani di ne, Penta nethyl guanadi ne. The anmount of organic

cat al ysbmpésitionagrydige@ sy ke aboite-destried peaefaatsalithyndigl silicai apaaltsiltafdd atedknawput
1.00, nore preferably from about 0.25 to about 0.75, and nost preferably

from al@@cﬁﬁm@cé‘v@n% &@s &IHHve BedQoimerAIYARBA to I8@er khesodiink BIVE] ih R¥BHMs| RBmRAP| 0Y'S
t he above-described reactants for produci ng a hydroxyal kyl am de

COMPOSintd@Btsi Buitdbte XafPRIGEHHR M stlieAed inOG IR alSlllchealRrdh HefahiSs t he
hydr oxyal | cyl am de 5 2005/ 049550 PCT/ US2004/ 036553 conposition produced
by the o are
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known “sodi untscavengers and ower the sodi um
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nost prefer t al ui t at es are of t eneral for mul a
xMaCb: &9 p? soey (iFrPdn! %3%9&5?3 B ks anh X e gy a%low A from 2hapt 11 A
or Goup II'l A netal, x and are in a _nolar ratlo of fromabout 1.5:1 to
about 1:33! B ahayt &3 ﬁ@@a eﬁaﬁqU%ldo %, 21§ 1jog 2ang p ispl-Fn fheympst prefgrablpmeetahsiicates are
preferable netal silicates are nagnesiumsilicates of the above formula,
wher ei magnésiun] silipatpssofthgabeel formula, whergine igbt s 26 andds & Thamel silicaie eani ded
in excess and preferably fromabout 1 to about 50, nore preferably from
abdlt Bepwviledun exc2ss andpdeferably fronedontibiojabbutdh mbrsrefemblydram ebdut 3Go aiout
percent of the( hydroxyallcyl am de reaction mxture). It has been found

t hat t k8, gdesenprefaiblyrfbal absutl i0dateout 20 wt.gsrceftef kie( bydrotyadityk amadearactieni n t he
hydr oxyal kyl am de conposition to a level that is lower than if the primary
and/ or nfig@ed)dary 15 al | canol am ne, ester and catal yst had not been reacted
in the presence of netal silicate conpound or alternatively, if the

re ?ﬁt i on M XHAE Bed@ffoddd GANRY FRINEs ofasdtalsilRAE réRbal s levilad alkaholRRER if BRat ed
Wi

hydroxyalkyl amide composition to a level that is lower than if the primary and/or secondary
15  alkanolamine, ester and catalyst had not been reacted in the presence of metal silicate compound or
alternatively, if the reaction mixture of alkanolamine, ester and catalyst had not been treated with
silicate. Before treating the hydroxyalkyl amide composition with metal silicate, it will contain from
about 1 to about 6 wt. percent of unreacted alkanolamine. When the hydroxyalkyl amide composition
is prepared in the presence of metal silicate or when the hydroxyalkyl amide composition is treated
20  with metal silicate, the amount of ux;reacted alkanolamine will be reduced to preferably from about 0
to about 0.5 and more preferably from about 0.05 to about 0.2 wt. percent.
The hydroxyalkyl amide which is produced by the reaction of primary and/or secondary
alkanolamine and ester can be any amide but preferably a hydroxyalkyl fatty acid amide, more
preferably a N,N,-Bis(2-hydroxyethyl) fatty acid amide, and most preferably a N,N-Bis(2-

25  hydroxyethyl) cocoamide.



silicate. Before treating the hydroxyallcyl am de conposition with neta
silicate, it will contain from about 1 to about 6 w. percent of unreacted
al kanol am ne. Wen the hydroxyal kyl am de conposition is prepared in the
presence of WREP®I042350 i cate or when the hydroxyal kyl ami o‘@"@'&?ﬁ%‘@?@%n is
treated 20 with netal silicate, the anmount of unreacted allcanol amne wl|l
be reduced nmdditieheao sdduying therdevebolyirindary tsl/@tsecindaryslicndlamiregthp pefsercabfy from
about 0.05 to about 0.2 wt. percent. The hydroxyal kyl am de which is

pr oduc edtdbyilitdie canaedidedle lofel pf resiEngl caalsoThedoeho@rayalysatdncenedirad toea lavdd

ester can be any am de but preferably a hydroxyallcyl fatty acid am de, nore
pr ef er algh thag iy, abhoubi S{rasidvatl caadyse tiry wpultidibve/exagedif g ﬁﬁnarﬁﬁldﬂmséonﬂéx?f erably
a N, N-Bis(2 25 hydroxyethyl) cocoam de. 6 WO 2005/ 049550 PCT/ US2004/ 036553
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the presence of netal silicate can reduce the |evel of residual catalyst.
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resi dual catalyst that wou have exi sted the prirmary and/ or secondary
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al kanol am est er d catalyst, with.nmetal .silicate Preferahly, the
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preferably b about. 60 wt. percent. Th ove-descri bed reactign can_take
Dl ace. Byebbth ey et e GaueaLORaa: REQEeamdD SR e Sy o1
by a sequential addition of the rgfct ants in any particular order.

Pr ef er &B1SFablyrae allpuokyning, ester andqatalyshifg reagied pyiet todhedr pxpaairetp the metal t o t hei r
exposure to the netal 10 silicate. The hydroxyal kyl am de conposition

pr d8ucé&dcHy t he method of the invention can be used to provide a decrease
in friction in an engine through its use as a fuel or lubricant additive.

The fuel or The lysko 1 arlide cpmpositian| preshiceshipst the megholdof thedmeantjpm eanfhgaisedio
| ubri cant conposition conprising a major anount of |iquid hydro carbon fuel
or | ubptavadeta deogtase imifriciionamew ertgirefthmugly it we pah Kyel onlwbdeantidditivee d'hé fuell pom a
primary and/ or secondary allcanolamne, netal silicate and ester, the
hydr ox Ybricant laddittvel@ill be part of a liquid engine fuel or lubricant composition comprising a major
amount of liquid hydrocarbon fuel or lubricant and a minor amount of a hydroxyalkyl amide obtained
15 from a primary and/or secondary alkanolamine, metal silicate and ester, the hydroxyalkyl amide
containing preferably less than about 0.5, more preferably less than about 0.2, and most preferably
less than about 0.1 wt. percent alkanolamine. Preferably, it will be added to a liquid engine fuel or
lubricant composition in a friction-modifying or lubricity amount. A friction-modifying or lubricity
amount will vary greatly depending on its intended use. Preferably, a friction-modifying or lubricity
20  amount will range from about 10 to about 1000, more preferably from about 25 to about 500 and most
preferably from about 50 to about 100 ppm. Fuels to which the above-described hydroxyalkyl amide
composition can be added include, for example, gasoline, diesel, kerosene, jet fuels, etc., while
lubricants can be either synthetic or natural mineral oil based fluids categorized by API as Group I,

Group II, Group II, Group IV or Group V base oils or combinations thereof. Various other

25  components can be added to the fuel or lubricant additive composition in addition to the hydroxyalkyl



containing preferably |l ess than about 0.5, nore preferably |ess than about
0.2, and nost preferably |ess than about 0.1 wt. percent al kanol am ne.
Preferably, it will be added to a liquid engine fuel or |ubricant

conposi t i onwioreogs/d4p3set i on- nodi fying or |ubricity anmount.PGY/US2004/036553
friction-nodifying or lubricity anmount wll vary greatly depending on its

i nt endeidéS8mpbYi€éie rEeky addionhl whipdReri®H kiydvitOto PersbirbNkilfdtii tteChredHa WAll n¥d | |
range from about 10 to about 1000, nore preferably from about 25 to about
500 ange ARSksedMegfigr ably from about 50 to about 100 ppm Fuels to which the
above-descri bed hydroxyal |l cyl am de conposition can be added include, for
exanpl e, gagaql: I QRE1RE in 4 : i i.cants can
be either s?r%lr%g? }l%&géﬁéﬁdal%yutﬁgﬁe m ng’fm a%}lgléﬁtpﬁgglgg%%cﬁ%ﬁ%}g} %@%#‘?gfgd by API
as Gouy

conbi 88&‘“ }Ie)drf’ g iot%c grlﬁl eio I t%a’s gn?}%fo%sﬁ%xftﬁg& gcgnp(:: gnrr% :‘:)mn%l@gg (f:aﬁﬁ gglg e%?ige:aslgl las?\%el{ ?’?ef at?yu el
2008/ 04U S0 BRI B BB aSs R R0 ST P 2 SL G R g PBE) oty actt

conponents are known to persqns, skiJled in the arf and will not_ be

di scus §¥ers Replgrdiol (¢ P -aaéguala&?rgc{‘fé?oﬁoﬁyprt%gén werondary hydroalikgt fty hat t he
f oregoi ng hydroxyal kyl am de conposition constitutes a conplex m xture of
conpou ﬁ@g amftel oafi broproduced by egugatdentions Rigferablysthe iydrpxyadkydemidest er s,

fatty acid ester-am des, unreacted reactants, free fatty acids, glycerol,
and pactipdsitioatprgdvaed by thétiovantioh will pentaimfrothiabeut 10rialzout Shdnete prefgreldy ifives) .
Both primary and secondary hydroxyal kyl fatty acid am des can be produced
by t he abaut #@ it ationv®) tndmostRretmblylftom attohe7hpdboxt \3& vk ypercemt dthydemxyplirgl t i on
produced by this invention will contain fromabout 10 to about 99, nore

pr eber ahlide. from about 40 to about 90, and nost preferably from about 70 to
about 80 wt. percent of hydroxyal kyl 10 am de. The process of this invention

can be carr TRén@bdss OF@is idvehtioe canditdRrl oheRes dideasge dit@h@iratiey, préfe@plyabout
40 to about 150C, nore preferably from about 50 to about 90C and “nost

pr ef er ahyaboht ATk@RRE 150Ct ﬁgﬁtiﬁé{’eraﬁ%-oﬂ ?ﬁ)ugﬂlﬁ% it 9b°C Akl &@ﬁﬁét‘&ﬂbblgs wel |

can be conducted over a broa range.” Preferably, the invention can

carri e‘i’roﬁfgbo{ltodb@o %ruk 961’C0 fTl'fe rdﬂthi@Q ijfhe ?egcﬁgllrhlét\h%ﬁ ctaﬂbg éom%é over a broad

range. Preferably, the invention can be carried out for a period of from about 30 minutes to 24 hours,
15  more preferably from about 3 to about 12 hours and most preferably from about 4 to about 8 hours.
The reaction can be conducted at any pressure but preferably at reduced pressure. Suitable reduced
pressures can range from about 0.5 to about 500 and preferably from about 10 to about 100 torr. The
reduced pressure allows for the simultaneous removal of methanol from the reaction medium
The hydroxyalkyl amide reaction product of the alkanolamine, ester and catalyst can be
20  reacted with metal silicate under agitation alone and/or in combination with a vacuum of reduced
pressures as described above. The resultant product of the hydroxyalkyl amide reaction product and
the metal silicate can then be separated by any known process such as filtration, distillation,
recrystalization and the like, If the separation is done by filtration, any conventional or known
filtration process can be used but preferably the filtration is done through the use of a filtration aid
25  such as Celite 545®, Si0,, diatomaceous earth; diatomite; kieselguhr soda ash flux calcined), and the

like The amount of filtration aid will vary greatly but preferably can range from about 0 to about 10,

8



15 nore preferably fromabout 3 to about 12 hours and nost preferably from
about 4 to about 8 hours. The reaction can be conducted at any pressure but
preferably at reduced pressure. Suitable reduced pressures can range from
about 0.5 t w@bwsH495H0 and preferably from about 10 to aBOUlfUSIO@0I66Ir. The
reduced pressure allows for the simultaneous renoval of nethanol fromthe
react i QibreBfbife+anly fempditoxyalbkt! s mdintlst sre@edbiyofiora b6l Qtto ot Bevtadekann! am ne,
ester and catal yst can be 20 reacted with netal silicate under agitation

al one amd/hdtalisllicse VoIl BRIr8y Yrhdin f tH@soHdt8f whetH&ed with RSB S pRiustestCr | bed
above. The resultant product of the hydroxyal kyl. am de reaction product and

the MetlunSiabyiealfer SANCAAIFH, 1Re BARBIANSHackie A SINOMAPLAFRSS RN oS

filtration, ation,” recrystalization an e separation
is don L | j ] fihtratl can be
B R T G R T S T e

ai d 25 ucth as Celite 545(r), Si 2, diatonmaceous earth; diatomte;

Ki eéel &ﬁ’r?f“ ®soda ash flux cal ci ned), and the |I|ike The armount of filtration
aid wll var reatly but pr.eferabl n.range from about O.to about 10, 8
WD 2005/ 049956 H4SET9rKEsi5h el 48 6 5105154 U T BHIAR P37 T4 BphoaBsBonal PRnaB 5
and nost preferably fromabout 2 to about 3 wt. percent. The netal silicate
wi || priesseh apiisrably g pgitated vepssl wlpereﬂeé%réblmmr%ﬁf tealgregpton Theeroceatefithh
product of al kanol am ne, ester and catal yst. The hydroxyal kyl am de

react i daveptiorieantbeccandystedsn bifelp agin corténuops Progestason ai d al ong with resi dual
ester. The residual alkanolamne remains with the solid netal 5 silicate.
The react i oThedabalingtabld illustraiee thorebieesivenass of wsing the erotve-described metabsilicate to
conventional or known vessel, preferably an agitated vessel and nore

pr difer abihyvesallsdnolarrent dndskdinmastopposed trethppessnss ofdlkdnblamineandrsbdiom inan be
conducted in batch or in continuous processes. The follow ng table

i 11 ust ngtiesyilkg efidewhipositen thabhasudt b@n tdueted Hothe petsare obe@talrsitiedte. ST cate to
10 renove al kanol am ne and sodi um as opposed to the presence of al kanol am ne
and sodhdsiifta® colpSuiia e isei v sber SRMBRShidmefiuindicafdas not been reacted in
the presence of netal silicate. The netal silicate conpound that was used
was a synthetic magnesiumsilicate. TABLE

Starting Material Magnesol® Treated
diethanolamine, wt. percent 1.89 0
Sodium, ppm 2155 1027
15 The following example illustrates the current invention.
EXAMPLE

The base N,N—Bis(2-hydroxyethyl) cocoamide was prepared. It used 100 parts of a methyl
ester of Industrene® 325 (a coconut oil fatty acid mixture), 45 parts of diethanolamine and 2.3 parts of
a 30% concentrate of sodium methoxide in methano] as a catalyst. The materials were mixed under

20  vacuum at 50°-70°C for approximately 6 hrs resulting in a N,N-Bis(2-hydroxyethyl)cocoamide

reaction product mixture with 3.5% residual diethanol amine and 2155 ppm sodium.

Due to the kinetics of this material, the diethanolamine level of the N,N-Bis(2-hydroxyethyl)
cocoamide decreased somewhat over time and at the time of testing, the diethanolamine level had
decreased to 1.89%. Magnesol® was provided in excess to the reaction product mixture, in that, 5

25  grams of Magnesol® was added to 25 grams of the reaction product mixture and mixed at room
9



TABLE Starting Material Ma esol Treated diethanolam ne, w, percent 1.89 0
Sodium m 2155 1027 15 The follow ng exanple illustrates the current

i nvention. EXAMPLE The base N, N-Bi s(2-hydroxyet hyl) cocoam de was prepared.
It used 100 P&2085/@pSs8 net hyl ester of Industrene(r) 325P¢BHUSEMI3EES3OI |
fatty acid mxture), 45 parts of diethanolanm ne and 2.3 parts of a 30%

concentgab&arife 1&%@&@1&5@%%& g0 diidt WiB HRAMCAte P 7°C Ahddr¥abuunt AR KEBL BlakAl S
were m xed under 20 vacuum at 50-70C for approxinately 6 his resulting in a

N, N- Bi = . c i j C LXE UL i
resi duascl()gsé%})ét lgﬁ%ﬁargﬁﬁk%{g&énd Eﬁgcﬁﬁﬁqgégg?ﬁ%d%eé?gb t f?g}r 1%9#@%@8?‘%% % 2|7$
mat er i ! . A : . the N, N-Bi s(2-hydroxyethyl) cocoam de
decreagégléﬁﬁ%gkgéﬁgég#ﬂg%gﬁ(%%%ﬁg?ﬂ%eé time of testing, the diethanol am ne
| evel had decreased to 1.89% Magnesol (r) was provided in excess to the
reaction product mxture, in that, 5 25 grans of Magnesol (r) was added to 25
grans of the reaction product m xture and m xed at room 9 WD 2005/ 049550
PCTI 1 JS2004/ 036553 tenperature leaving a slurry. This product was then
heated to 70C under vacuum and kept under constant m xing for one hour. The
product was then filtered over Celite(r) to yield a product with 1027 ppm
sodi um but surprisingly 0% di et hanol am ne. 10 WD 2005/ 049550

PCT/ US2004/ 036553 WHAT IS CLAIMED IS: 1. A nethod for reacting at |east one
primary and/ or secondary al kanolam ne with at | east one ester, optionally,
in the presence of a catalyst, to provide a reaction m xture containing

hydr oxyal kyl am de and unreact ed al kanol am ne, wherein the inprovenent

conpri ses, carrying

10



5 out the reaction of an al kanol am ne sel ected fromthe group consisting of
et hanol am ne, propanol am ne, isopropanol am ne, butanol am ne,
i sobut anol am ne, net hyl et hanol am ne, butyl et hanol am ne, di et hanol am ne,

di pr opanol anj I,.LsQpr opanol am ne, di butanol amne, diis nol am ne, and
m Xt ures th&@o Oszdr?g%gster in the presence of at | east onggﬂ‘g‘%ép‘”@ﬁﬁscate or

treating the reaction mxture with at | east one netal silicate, the netal of
t he mt&ﬂ@l&%ﬁ%&lﬁj 10 a netal of Group IlA or Goup IIIA of the
Periodic Table. 2. A nmethod for making a hydroxyal kyl am de which conpri ses
reacti ng at |.easfethoddoprenctimgyat leastcne prismepamdidosrseaindagratitanojaimige with 4t ledst | east
one ester, optionally, in the presence of catalyst, to provide a reaction

i Xt ur e ofdduteri dptiogallny G @ yedsknte olicaalyai) e providealredtioh kinialeBhiafing he
reaction 15 of al kanol ami ne and ester being carried out in the presence of

at |eas ClohQB:inH ' Lih at
east onit Bl B Al @l kR h AT bR Sorhe 21 o
Goup | A oun. || r R f e.Periodic.. | e ,3. The nethod as
ol ai-eq O R b aEh S it el AT e U Breefo B siiuahBifsary

al kanol am ne i s  of, the geperal fornula RN erein i s _hydroxyal kyl of
from 2 PEPRPIBINGJROPSR RS DHFBTBES K PRHAT B GRY BB AN bons
thereof, and R is hydrogen, alkyl of from1l to 10 carbon atons,

hydr oxy &btyiethanpleming, dicgianelsrmiyicn diprapasoleminee i sopropagel amiog adikytenaddming.om 2 t o
10 carbon atons, hydroxyal kyl ether and/or conbi nati ons thereof. 4. The
met hod dgsabuanoleoinen amhmixtures thdienfand estenimthepe¢sandetnd apleast one aetatisibiéate bre
ester contains from4 to 22 carbon atonms and the parent al kanol of the
est er cawvitiignbe feactionimixourd vitha lkast oak onsal skivatd 1th¥\@e2D05H@42H& Bilicate being

PCT/ US2004/ 036553 5. The nethod as clainmed in any precedi ng clai mwherein

t helbar gnietack tirafp AR €368 i ofthe Potibdic aable. derived from canola oil,

castor oil, cocoa butter, coconut oil, cotton seed oil, olive oil, palm
kernel oil, palmkernel (olein), pal mkernel (stearine), peanut oil,
rapeseed oil, safflower oil, soybean oil, sunflower oil, tall oil fatty

acid, corn . lA niethddfor making,a Hydtdxyalkylahide whipheameriseds redotirg at 1&ust sriepgimary
and/or secondary alkanolamine with at least one ester, optionally, in the presence of catalyst, to
provide a reaction mixture containing hydroxyalkyl amide and unreacted alkanolamine, the reaction
15  of alkanolamine and ester being carried out in the presence of at least one metal silicate or the
reaction mixture being treated with at least one metal silicate, the metal of the metal silicate being a
metal of Group IA, Group ITA or Group IITA of the Periodic Table.
3. The method as claimed in any preceding claim wherein the primary and/or secondary
alkanolamine is of the general formula RNHR' wherein R is hydroxyalkyl of from 2 to 10 carbon
20  atoms, hydroxyalkylether and/or combinations thereof, and R' is hydrogen, alkyl of from 1 to 10
carbon atoms, hydroxyalkylether and/or combinations thereof or hydroxyalkyl of from 2 to 10 carbon
atoms, hydroxyalkylether and/or combinations thereof.
4. The method as claimed in any preceding claim wherein the parent acid of the ester contains
from 4 to 22 carbon atoms and the parent alkanol of the ester contains from 1 to 10 carbon atoms.

25
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5 menhaden, sardine, babasso and m xtures thereof. 6. The nethod as cl ai ned
in any preceding claimwherein the netal silicate is of the general formula
xMb: ySi Q2: zH20 wherein Mis any netal of Goup A, Goup IlAor Goup II1A
of The Peri x and y are in a nolar ratio of f : 1: 3.6
and z is equ \gﬂzﬁ%%?@sa isl1lor 2and b 10 is 1-3, wher elél&lcﬂr%}ltoﬁ“é&f%?rrul a of
the metal silicate xis 1, yis 2.6 and z is 1. 7. The nethod as clainmed in
any precedi ng Thameihadeaseilaimed in antmeapding iclpin Whanitethe perspiacid ofthe estardie f r om
a group consisting of a netal al koxide, netal carbonate, an organic catalyst
sel ect ednttyfacirietived goouganotmail, s;astmgnbﬁocpebu@m wbntﬁﬁﬂmaﬁawmlcmbnh@eoﬂ ealhy |
di - isopropyl am nes, diisopropyl ethyl am nes,

1, 8- di axafaelcyls b@[rﬁkdm@l] (ofde); palrekeenel Es,tﬁlridé)apcainhtgib kayegkee8 oll] sadifhovier @ilgsoybean
guani dine and 15 pentanet hyl guani di ne and m xtures thereof. 8. The nethod
of O ai gi/sunhewéd &il, e olTEita} acid, ke dilg batter dardprllad eyetiaivairatse, blsbber, Beging, i N an
amount of fromO0.05 to 1.00 wt. percent. 9. The nethod of Caim?7 wherein
the Or g3 hadeRlRrdiat, Ba%aﬂb%ﬁ@ﬂhxﬂl&s%r%ﬁmum of from0.05 to 1.00 wt.
percent. 10. A method of making a liquid engine fuel or |ubricant

conposi tion conprising a nmgjor amount of liquid hydrocarbon fuel or

| ubricant and a m nor anmount of a hydroxyal kyl am de conpgsition containing
hydr oxyal | cyp- Akt Bethesesichencd Moy Preseding Pl)mrar-wrsm tb%@s%a}lyatmswé thegengralne,
metal silicate and ester, the hydroxyallcyl am de containing |less than 0.5
wt . per tamulaxMay: xﬁ;ﬁmzﬁuﬂwﬁ@relqm is any metal of Group IA, Group IIA or Group IIIA of The

Periodic Table, x and y are in a molar ratio of from 1.5:1 to 1:3.6 and zisequal tox,ais 1 or2 and b

is 1-3, wherein in the formula of the metal silicate x is 1, yis 2.6 and z is 1.

10
7. The method as claimed in any preceding claim wherein the catalyst is a basic catalyst
selected from a group consisting of a metal alkoxide, metal carbonate, an organic catalyst selected
from the group consisting of tetraalkyl ammonium hydroxide, ethyl di- isopropyl amines, diisopropyl
ethyl amines, 1,8-diazabicyclo[5.4.0Jundec-7-ene, 1,5-diazabicyclo[4.3.0]Jnon-5-ene, guanidine and
15 pentamethyl guanidine and mixtures thereof.

8. The method of Claim 7 wherein the metal alkoxide or carbonate catalyst is present in an
amount of from 0.05 to 1.00 wt. percent.

9. The method of Claim 7 wherein the organic catalyst is present in an amount of from 0.05 to
1.00 wt. percent.

10. A method of making a liquid engine fuel or Iubricant composition comprising a major
amount of liquid hydrocarbon fuel or lubricant and a minor amount of a hydroxyalkyl amide
composition containing hydroxyalkyl amide obtained ﬁom a primary' and/or secondary alkanolamine,

metal silicate and ester, the hydroxyalkyl amide containing less than 0.5 wt. percent of alkanolamine.
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